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Abstract 
The purpose of this study was to determine if length of contact with a 
fitness professional impacts adherence, physical characteristics, exercise self­
efficacy, feelings of social support, and perceived barriers during a walking 
intervention utilizing the 10,000 steps per day recommendation. A secondary 
purpose of this study was to document the specific strategies that previously 
inactive women use to successfully build walking into their day. Participants were 
55 previously inactive women (45.6 ± 5.8 y) who were randomly assigned to 
either 4-weeks or 12-weeks of weekly contact with a researcher. Group 
assignment had no effect on any va�iable of interest (p > 0.05). Overall, 
participants were more active compared to baseline, saw improvements to body 
mass, body fat percentage, body mass index (BMI), and waist and hip 
circumference (p < 0.001). There was an overall decrease in perceived barriers 
at weeks 4, 12, and 24 (p < 0.001 ). Self-efficacy and perceived social support 
increased at weeks 4 and 12 (p < 0.001), but returned to baseline by week 24. 
Participants were also divided into adherers (averaged� 9500 steps/day) and 
non-adherers. Adherers had lower perceived barriers compared to non-adherers 
at week 24 (p < 0.001 ). Adherers also had higher exercise self-efficacy at week 
24 compared to non-adherers (p < 0.001). Perceived social support was similar 
among adherers and non-adherers. Adherers also had a significant decrease in 
body mass and BMI compared to baseline (p < 0.001) while the non-adherers 
saw no change. Strategies that participants used to increase steps included 
purposeful walking, making every step count, and constant self-monitoring. This 
iv 
study addressed several aspects of social cognitive theory and found that it may 
be important to increase levels of exercise self-efficacy and decrease perceived 
barriers in order to see adherence with a daily walking program. The role that 
social support plays is still not understood and it was not associated with 
exercise behavior in this sample. Four weeks of contact was just as effective as 
12 weeks for influencing adherence, hence, the minimum amount of time needed 
with a fitness professional remains unknown. 
V 
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Recent statistics indicate that the majority of U.S. adults, 54.1%, do not 
regularly engage in physical activity at even the minimum recommended level 
(63). Further, the prevalence of no leisure-time physical activity is approximately 
23. 7% for U.S. adults, and slightly higher for women at 25.9% (34). These 
statistics are a continued concern for health practitioners as physical inactivity is 
linked to several negative health conditions including coronary heart disease, 
type 2 diabetes, hypertension and osteoporosis (79). Other statistics place poor 
diet and physical inactivity as the second leading cause of preventable death in 
the United States, with approximately 365,000 deaths every year attributed to 
this combination of factors (46, 47). With physical inactivity as a major health risk 
factor for U.S. adults, health care professionals are attempting to identify 
effective physical activity programs that yield long-term adherence. 
Over the years, a number of agencies have made recommendations for 
appropriate levels of physical activity. The American College of Sports Medicine 
(ACSM), the Centers for Disease Control and Prevention (CDC), and the U.S. 
Surgeon General currently recommend accumulating at least 30 minutes of 
moderate-intensity physical activity on most, preferably all, days of the week (56, 
79). This activity can be achieved in one continuous bout or in several shorter 
bouts. The goal of this public health recommendation is to increase physical 
1 
activity, among sedentary individuals, in an effort to yield health benefits (37, 38, 
54). 
An alternative approach to increasing physical activity is through 
pedometer-based walking programs such as the goal of achieving 10,000 steps 
per day. Several studies have found that individuals who accumulate 10,000 
steps per day are likely to meet the ACSM-CDC physical activity 
recommendation, thus there are similarities between the pedometer-based 
program and the standard physical activity recommendation (31, 36, 84). The 
use of pedometers to track daily step accumulation, when given a daily step goal, 
may also serve as an external environmental cue to help increase daily walking 
(19). An important difference between these two recommendations is that the 
ACSM-CDC recommendation requires activity to be at least moderate-intensity, 
and the 10,000 steps per day recommendation does not have an intensity 
requirement although walking is typically a moderate-intensity activity. Also, 
some individuals may accumulate 10,000 steps per day through occupational 
requirements or lifestyle, making this pedometer-based recommendation 
inadequate for some. Another difference is that the 10,000 steps per day 
program focuses on activity every day, not just most days. 
The 10,000 steps per day recommendation has been shown to increase 
daily walking in previously sedentary populations (31, 36), but exactly how 
successful walkers build in their steps is still unknown. A preliminary study by 
Croteau (12) identified several strategies that were preferred by 34 participants 
for increasing lifestyle physical activity in a pedometer-based intervention. The 
2 
most popular strategy was work-related walking, such as going on an errand or 
to a meeting, with 64.7% of the total sample preferring this method. Other 
popular methods included walking before and after work, parking farther away, 
and walking the dog. Since these preliminary data were not conclusive, additional 
investigations of how one might consistently build steps into his or her day in 
order to achieve a daily step goal are needed. 
In addition to developing effective recommendations to increase leisure­
time physical activity and decrease risk factors for disease ! health and fitness 
professionals should also consider psychosocial factors important in maintaining 
an active lifestyle. These factors include but are not limited to social support for 
physical activity, overcoming barriers to being physically active, and 
psychological variables that may influence long-term exercise behavior 
(Appendix A). 
Increasing daily physical activity for a sedentary population requires a 
change in exercise behavior. To maximize a behavior change, health and fitness 
professionals should consider designing interventions based on a behavior 
change theory (17). Social cognitive theory, developed by Albert Bandura, 
suggests that human behavior is a function of an interaction between 
environmental, behavioral! and cognitive factors (3). When social cognitive theory 
is applied to exercise behavior! one variable that has received much attention is 
exercise self-efficacy, which is defined as the belief that one can successfully 
engage in exercise behaviors under challenging circumstances ( 15 1 23). Exercise 
self-efficacy has emerged as an important variable when initiating, predicting, 
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and manipulating exercise behavior. In fact several studies have shown that past 
exercise adherence and self-efficacy are significant predictors of future exercise 
participation (39, 41, 43, 51, 52). Self�ffica·cy is a dynamic variable that can 
increase or decrease through mastery experiences, social modeling, verbal 
persuasion, or physical and/or emotional states. Another premise of social 
cognitive theory is that of outcome expectations, which is a belief in the likely 
consequence that an action will produce (3). Even though self �fficacy and 
outcome expectations are both a part of social cognitive theory, ·self�fficacy is 
often cited as the variable that can influence the magnitude of behavior change 
(39, 40, 43, 51, 52). 
Social support is another psychological variable that may influence 
exercise behavior. While several definitions are found in the literature, it generally 
refers to the supportive ways that different people behave in the social 
environment (27). Social support can come in many forms including 
instrumental, informational, emotional, or appraisal (20). Verbal persuasion and 
social modeling, from social cognitive theory, may also be classified as types of 
social support as they are supportive mechanisms within the social environment. 
When promoting physical activity to an individual, a health and fitness 
professional may have an opportunity to offer all types of support, but 
informational and appraisal support may emerge more often in a variety of 
settings. While different forms of social support exist, it generally has a positive 
association with exercise behavior, particularly for women (49, 71 ). 
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Perceived barriers to physical activity may also influence a person's 
exercise behavior. A consensus on the impact of perceived barriers and meeting 
current physical activity recommendations has yet to be reached. While some 
studies have found that individuals who perceive more barriers to being active do 
not exercise as much as those who perceive fewer barriers (7, 53), other 
investigations have not found a relationship (55, 83). In a survey of rural women, 
there was a significant relationship between reporting more barriers and not 
meeting the ACSM/CDC recommendation (53). Additionally, women tend to 
report more barriers to physical activity than men, making it an important factor to 
consider for physical activity interventions that target females (7). In terms of 
social cognitive theory, perceived barriers could negatively influence exercise 
behavior due to an individual's reduced exercise self-efficacy. 
Exercise initiation for sedentary individuals is the first challenge that health 
and fitness professionals face but adherence to physical activity is a separate, 
although related, issue. According to Dishman (16), approximately half of new 
exercisers drop out within 3 to 6 months after beginning an exercise program, 
making this a crucial time for health and fitness professionals to make a positive 
impact on a new exerciser. There is no guideline for the length of time that a 
person needs to be in contact with a fitness professional to enhance adherence, 
but to maximize resources, professionals should take an efficient approach when 
designing an intervention. 
While several studies have shown that accumulating 10,000 steps per day 
can be an effective physical activity recommendation and has similarities with the 
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ACSM-CDC recommendation, little is known about what makes certain people 
adhere to this lifestyle-based recommendation and why others do not adhere as 
well. The 10,000 steps per day recommendation has received a great deal of 
positive attention, but little is known about the true effects that this 
recommendation has on exercise behavior within the first 6 months of initiation. 
If this approach can enhance exercise self-efficacy along with increasing daily 
physical activity, it should be considered a viable recommendation for sedentary 
individuals. Additionally, if a short intervention with accountability is as effective 
as a longer intervention with accountability, health and fitness professionals can 
put efforts into creating short-term interventions. If pedometer-based programs 
are to be fully embraced by health and fitness professionals, more information 
needs to be gathered regarding their effect on exercise self-efficacy, how 
adherers build steps into their day, if social support plays a role in adherence, 
and whether the amount of contact with a health and fitness professional has an 
influence on exercise behavior within the first 6 months of initiating this 
pedometer-based recommendation. 
Purpose 
The purpose of this study was to determine if length of contact with a 
fitness professional impacts adherence, physical characteristics, exercise self­
efficacy, feelings of social support, and perceived barriers during the first 6 
months of a physical activity intervention utilizing the 10,000 steps per day 
recommendation. 
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A secondary purpose of this study was to document the specific strategies 
that previously inactive women use to successfully build 10,000 steps into their 
day. 
Hypotheses 
It was hypothesized that there would be no group difference for step 
volume or physical characteristics 12 weeks or 24 weeks after being exposed to 
a fitness professional for either 4-weeks or 12-weeks. It was also hypothesized 
that the 10,000 steps per day physical activity recommendation would 
significantly increase exercise self-efficacy during the intervention but there 
would be no difference between groups. Finally, there would be a significant 
difference at week 24 between adherers and non-adherers for physical 
characteristics, exercise self-efficacy, perceived social support, and perceived 
barriers to exercise. It was expected the women �ho successfully adhered to the 
10,000 steps per day recommendation would use specific strategies to increase 
'l 
their daily steps, and planned, purposeful exercise would be a common theme. 
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Chapter 2 
Review of Literature 
Physical Inactivity Epid�mic 
Despite the variety of physical activity recommendations, current statistics 
for physical inactivity indicate that the prevalence of no leisure-time physical 
activity is approximately 23.7% for U.S. adults (34). The prevalence of no leisure­
time physical activity for women is even higher at 25.9% (34). These statistics 
are alarming because physical inactivity is linked to several negative health 
conditions including coronary heart disease, type 2 diabetes, hypertension and 
osteoporosis (79). While these disease states are not caused exclusively by a 
sedentary lifestyle, inactive individuals are at a higher risk of occurrence. On a 
positive note, landmark research has shown a strong inverse relationship 
between physical activity and several disease states as well as all-cause 
mortality (6, 37, 38). Despite the known benefits of living an active life, health and 
fitness professionals struggle to find ways to get people to initiate and then 
maintain a physical activity program. 
Current Physical Activity Recommendations 
When designing a physical activity intervention for sedentary people, 
several factors should be considered, starting with which physical activity 
recommendation to use. The American College of Sports Medicine (ACSM), 
Centers for Disease Control and Prevention (CDC) and the U.S. Surgeon 
General currently recommend at least 30 minutes of moderate-intensity physical 
activity on most, preferably all, days of the week (56, 79). This recommendation 
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aims to increase physical activity, thereby lowering disease risk in sedentary 
adults. In 1996, the Surgeon General's report (79) supplied a large amount of 
information that supported the 30-minute recommendation. This 1996 report 
gave emphasis to moderate-intensity physical activities that considered personal 
preferences, individual abilities and circumstances in an effort to encourage 
sedentary people to make physical activity part of daily life. Some major 
conclusions of the report included that everyone, regardless of age or gender, 
benefits from regular physical activity, and that moderate amounts of physical 
activity on most, preferably all, days of the week can yield significant health 
benefits (79). While empirical evidence supports 30 minutes of physical activity 
on most days to produce health benefits, controversy still exists about the best 
way to convey this positive message to the general public. 
Pedometer-based Recommendations 
An alternative physical activity recommendation that has received recent 
attention is that of achieving 10,000 steps per day. The 10,000 steps per day 
recommendation has distinct features, such as the use of pedometers to quantify 
ambulatory activity and having every step count. Several studies have equated 
accumulating 10,000 steps per day to the ACSM-CDC recommendation (31, 36, 
84). A study by Wilde et al. (84) found that 32 inactive women accumulated 
approximately 10,000 steps per day when given the instruction to walk for an 
additional 30 minutes above normal daily activity. Participants accumulated an 
average of 7220 steps per day when no purposeful walking was performed and 
an average of 10,030 steps per day when 30 minutes of walking occurred. For 
9 
this group of inactive women, purposeful walking was required to accumulate 
10,000 steps per day, which suggests that the goal of accumulating 10,000 steps 
per day would require extra activity for sedentary people. 
In an observational study, leMasurier and colleagues (36) found that 
individuals who accumulated 10,000 steps per day were more likely to meet the 
ACSM/CDC physical activity recommendation compared to those who did not 
accumulate as many steps. An intervention involving previously inactive women 
found no difference in step volume between women told to walk 10,000 steps per 
day and those told to take a brisk 30 minute walk on days when respective 
recommendations were achieved (31 ). 
A unique aspect of a pedometer-based intervention is the ability to have 
constant feedback on progress toward a daily step goal. A study by Rooney et al. 
(60) examined the role that a pedometer played in increasing daily physical 
activity for 400 women told to accumulate 10,000 steps per day. Women were 
encouraged to keep a physical activity log and completed a follow-up survey after 
8 weeks. The researchers found that 56% of the women set daily step goals and 
these women reported an increase in energy, weight loss, and less stress. 
Women who chose to keep a log were more likely to set a step goal and these 
goals were often in excess of 10,000 steps per day. Additionally, the women who 
reported wearing the pedometer every day were more aware of their daily activity 
and believed the pedometer made them more active. This study suggested that 
goal setting and self-monitoring are two important aspects of a pedometer-based 
recommendation. 
1 0  
In a qualitative analysis of the experiences of women in a minimal contact 
pedometer-based intervention, Heesch et al. (26) found that wearing a 
pedometer helped women set goals and motivated them to be more active. The 
information for this examination was obtained through a focus group of women 
who had participated in a 6-week pedometer-based intervention. The intervention 
consisted of two meetings with a researcher, an orientation and a follow-up 
appoinbnent. The focus group also identified intervention strategies that they said 
would have been helpful. These suggestions included offering tips for staying 
active when barriers were present, ideas for places to walk in the community, 
help with setting individual goals, and feedback about progress. This intervention, 
although brief, suggests that minimal contact with fitness professional coupled 
with the use of a pedometer may increase physical activity in the short-term. 
1 0,000 Steps per Day and Health Benefits 
Daily step accumulation also has an influence on one's health status. A 
study by Chan et al. (9) found that steps per day were inversely correlated to 
body mass index (r = -0.4005, p < 0.001) and waist circumference (r = -0.2140, p 
= 0.0383) in a sample of 158 women. These cross-sectional data were collected 
at worksites where the jobs were mainly sedentary and participants wore a 
sealed Yamax SW-200 pedometer for 3 consecutive days. The average step 
count was 7230 ± 3447 indicating a fairly sedentary sample. These data were 
among the first to identify a relationship between body composition and average 
steps per day. 
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In a study specifically designed to examine the relationship between 
walking and body composition, Thompson et al. {73) found a significant 
correlation betwee� average steps per day and body fat percentage, body mass 
index {BMI), waist circumference, hip circumference, and waist-to-hip ratio in 
middle-aged women. Participants included eighty women aged 40 to 66 years 
who followed their normal physical activity patterns while wearing a pedometer 
for seven consecutive days. The participants were placed into the following 
categories: inactive (<6000 steps/day), somewhat active (6000-9999 steps/day), 
or regularly active (�10,000 steps/day). The researchers found that the women 
who were regularly active had significantly lower (p < 0.05) body fat percentages 
along with lower waist and hip circumferences compared to the less active 
women (73). The regularly active women were also the only group to be 
classified as "normal weight' according to their average BMI. These findings are 
important as they show an unmistakable inverse association between daily 
accumulated steps and body composition variables in middle-aged women (73). 
Whitt and colleagues (81) examined the physical activity patterns in 
African-American women and whether they were meeting the ACSM-CDC 
recommendation. Eight days of physical activity data were collected over two 
separate 4-day periods. The subjects wore an accelerometer and a pedometer 
and kept activity logs while going about their normal routine. Only 5% of the 55 
women in this study accumulated � 30 minutes of physical activity on at least 5 
days. While not the main focus of this investigation, an analysis of pedometer 
determined walking revealed that those with a lower BMI (< 25.0 kg·m-2) had a 
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higher average step count (9997 steps/day) compared to those with a higher BMI 
(25.0-29.9 kg·m-2 = 7595 steps/day;� 30.0 kg·m·2 = 6210 steps/day). These data 
suggest a relationship between body composition variables and accumulated 
steps per day in African-American women. 
A study by Hornbuckle et al. (29) specifically examined the relationship 
between daily step accumulation and body composition variables in a sample of 
African-American women. Participants, whose ages ranged from 40 to 62 years, 
wore a pedometer for 7 consecutive days following one day of body composition 
testing. Participants also completed a 3-day diet record which allowed the 
researchers to control for caloric intake. Consistent with Thompson et al. (73) 
and Whitt et al . (81 ), this study found a significant difference (p < 0.05) between 
the least active women and the most active women for BMI , body fat percentage, 
and waist and hip circumference (29). A unique aspect of this investigation was 
the ability to adjust analyses based on daily caloric intake (29). Finally, a study by 
Krumm et al . (35) investigated the association between daily steps and body 
composition variables, including trunk adiposity, in post-menopausal women. 
Ninety-three women aged 50 to 75.9 years wore a pedometer for 14 consecutive 
days while going about their normal daily routines and completed a 3-day diet 
record. Again, the most active women had significantly lower (p < 0.05) BMI 
values, body fat percentage, waist and hip circumferences, and trunk fat 
compared to the less active women after controlling for caloric intake (35). This 
study was also the first to include a measure of trunk fat, a known risk factor for 
disease, and relate it back to steps per day. This mounting evidence suggests 
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that the accumulation of steps throughout the day is related to favorable body 
composition for women of varying ages and ethnicities. 
Recent studies have also shown that accumulating 10,000 steps per day 
can improve health risk factors such as hypertension and glucose tolerance (32, 
48, 72). A study by Moreau et al. (48) found that a 24-week pedometer-based 
walking program signif•ecmtly lowered systolic blood pressure and mean arterial 
blood pressure. Participants were 24 post-menopausal women with borderline to 
stage 1 hypertension defined as systolic blood pressure of 130-159 mmHg 
and/or diastolic blood pressure of 85-99 mmHg. Women were randomly 
assigned to either an exercise group (N=15) or a control group (N=24). The 
exercise group was given a target number of steps to accumulate each day that 
would lead to meeting the ACSM-COC recommendation of roughly two miles of 
walking above baseline activity (56). At baseline, the exercise group averaged 
approximately 5400 steps per day and increased average steps to approximately 
9700 during the intervention. The control group maintained their nonnal activity 
while wearing a pedometer. A signifteant decrease (-11 mmHg) in systolic blood 
pressure was observed for the exercise group along with a 1.3 kg decrease in 
body mass. This study demonstrated that an increase in daily step accumulation 
can decrease systolic blood pressure in previously inactive, post-menopausal, 
hypertensive women (48). 
Swartz and colleagues (72) investigated the effects of the 10,000 steps 
per day recommendation on glucose tolerance in overweight women at risk for 
type 2 diabetes. Eighteen inactive, overweight women with a family history of 
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type 2 diabetes COOlpleted a 4-week control period during which they did not 
change their physical activity. This period was followed by an 8-week physical 
activity intervention when subjects were advised to accumulate 10,000 steps per 
day. The average steps per day increased from an average of 4972 steps per 
day during the control period to an average of 9213 steps per day during the 
physical activity intervention. An 11 % decrease in two-hour plasma glucose 
levels, a decrease in systolic blood pressure from 136 mmHg to 130 mmHg, and 
a decrease in diastolic blood pressure from 89 mmHg to 83 mmHg were 
associated with the increase in physical activity. Swartz et al . concluded that 
accumulating 10,000 steps per day was effective at improving glucose tolerance 
and lowering blood pressure in prediabetic women (72) . 
. A recent study by Schneider et al . (64) examined the effects of adhering to 
the 10,000 steps per day recommendation over 36 weeks on body composition, 
resting blood pressure, and fasting lipid profile on sedentary, overweight or 
obese adults. Fifty-six participants met all inclusion criteria including a body mass 
index between 25 and 45 kg·m-2, no orthopedic limitations to walking, not taking 
any weight loss medication, body mass was stable for at least 3 months, and 
average baseline activity s 7300 steps per day. The intervention consisted of 
prescribing 7000 steps per day during week 1 and progressing participants up to 
10,000 steps per day by week 4. Adherence to the recommendation was defined 
as averaging � 9500 steps per day from week 4 to 36. Thirty-eight participants 
completed the intervention and 19 adhered to the recommendation. The 
participants who completed the intervention had significant improvements for 
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steps per day and high-density lipoproteins. A comparison of adherers and non­
adherers revealed that adherers experienced signiffcant improvement in body 
composition and anthropometric measures. This study shows that the 10,000 
steps per day recommendation can positively impact body composition variables 
in an overweight and inactive population making it a viable recommendation 
when weight loss is a goal. 
The Reliability and Validity of Pedometers 
In recent years, pedometers have become an acceptable method to 
objectively quantify walking. They are typically worn on the belt or waistband at 
the midline of the thigh and respond to vertical accelerations of the hip during gait 
cycles. While pedometers do not measure all types of physical activity, they 
have been shown to be accurate for measuring walking which is the most 
common type of physical activity (14, 65, 66). Pedometers are small and easy to 
use putting little burden on the participant, which makes it a useful and practical 
measurement tool for quantifying ambulatory physical activity (77). While large 
samples may still rely on some self-report methods for data collection of physical 
activity, pedometers may offer more accuracy when measuring physical activity 
in the fonn of walking. 
When selecting a device to measure daily physical activity for research 
purposes, it must be both reliable and valid. Several studies have detennined 
that the use of pedometers is both reliable and valid for quantifying ambulation 
(4, 5, 14, 65, 75). Until recently, a variety of both direct and indirect methods 
have been used to measure physical activity. These methods include but are not 
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limited to self-report methods, including logs, surveys or questionnaires, and 
laboratory measures such as calorimetry, anthropometric measures and various 
fitness assessments. In an examination of the relationship between 
questionnaires and pedometer-measured physical activity, Bassett et al. (5) used 
both methods on a sample of 48 men and 48 women between the ages of 25 and 
70 years. After the questionnaire was administered, participants were given a 
pedometer to wear for seven days during all waking hours, except during sports 
or recreation. This allowed daily walking, outside of organized activities, to be 
quantified. Bassett et al. (5) found that the questionnaires resulted in an 
underestimation of physical activity, with daily walking under-estimated by 16%. 
The correlation between pedometer measured steps per day and the 
questionnaire was low, but statistically significant, for both men and women with 
r = 0.346 (p = 0.02) and r = 0.481 (p = 0.001), respectively. This study showed 
that while questionnaires may be an appropriate measure of physical activity for 
large samples, a more direct and objective measure of daily walking can be 
obtained from pedometers. 
In terms of reliability and validity, an early study by Bassett et al. (4) 
examined the accuracy of five pedometers for measuring distance walked. 
Participants wore five different pedometers during three different walking 
conditions including outdoor sidewalk walking, walking on an outdoor rubberized 
track, and treadmill walking at different speeds. Steps were simultaneously 
counted by a researcher using a hand-tally counter. One finding was no 
significant difference in pedometer accuracy on different walking surfaces for 
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step accumulation. Additionally, pedometers were more accurate at intermediate 
speeds (80 m/min) compared to an underestimation of steps at sk>wer and faster 
speeds (54 m/min and 107 m/min respectively). 
A more recent study by Crouter et al. (14) examined the accuracy and 
reliability of 10 electronic pedometers for measuring steps taken, distance 
traveled, and kilocalories expended at various treadmill walking speeds. 
Participants included five males and five females who had their stride length 
measured prior to testing. They then walked on a treadmill at speeds of 54, 67, 
80, 94, and 107 meters per minute for five minutes each while wearing one of the 
ten pedometers. Pedometers were tested on both the right and left sides. An 
investigator simultaneously tallied actual steps with a hand counter. Results 
revealed that six models, including the NL-2000 pedometer, were most accurate 
at speeds of 80 meters per minute or higher had mean values within ± 1 % of 
actual steps taken. 
Schneider et al. (66) investigated the accuracy and reliability of the same 
10 pedometers as Crouter et al. (14) over a 400 meter walk. Ten male and ten 
female participants walked at their own pace for 400 meters while wearing two 
pedometers of the same model on the waistband or belt at the mid-line of the 
thigh. The actual steps taken were determined by a researcher walking behind 
the participant using a hand-tally counter. The New Lifestyles NL-2000, the Kenz 
Lifecorder and the Yamax Digi-walker SW-701 were the three pedometers that 
were the most accurate in counting steps. The values recorded by the 
pedometers were within ± 3% of the actual steps taken, 95% of the time. The 
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reliability per model of these three pedometers was high with an intra-class 
correlation of > 0.99. With such accuracy for a self-selected walking pace, it was 
concluded that these three pedometers should be considered for research 
studies (66). 
Schneider et al. (65) also examined the accuracy of pedometers to 
measure free-living physical activity. The main objective of this study was to 
compare the step values of 13 pedometers over a 24-hour period against the 
Yamax SW-200, a criterion pedometer which had performed well in previous 
validation studies (14, 66). The participants wore the criterion pedometer on their 
left side and a comparison pedometer on their right side for a 24-hour period. Of 
the 13 pedometers tested, 5 pedometers, including the New Lifestyles NL-2000, 
yielded mean values that were not significantly different from the criterion. 
Among those 5 pedometers, the NL-2000 had results closest to the steps 
measured with the criterion pedometer. The researchers concluded that it is an 
acceptable device for most physical activity research purposes (�5). 
Crouter et al. (13) examined whether elevated body mass index (BMI), 
which may result in pedometer tilt, had an effect of pedometer performance. A 
spring-levered pedometer, the Yamax Digiwalker SW-200 (SW-200), and a 
piezo-electric pedometer, the New Lifestyles NL-2000 (NL-2000) were tested 
during treadmill walking and over a 24-hour period in 40 overweight and obese 
participants. With the SW-200 worn on the right side and the NL-2000 worn 
simultaneously on the left side, an investigator hand tallied actual steps while 
participants walked at various speeds on a treadmill. Subsequently, 36 
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participants wore the pedometers in the same manner for a 24-hour period. 
Results were that the SW-200 became less accurate with increasing BMI, 
increasing pedometer tilt and increasing waist circumference. The NL-2000 was 
not affected by these variables suggesting that a piezo-electric pedometer may 
be more accurate for overweight and obese study participants. 
Since pedometers have been found to be reliable and accurate for walking 
( 14, 65, 66), they are a solution for a low cost, objective monitoring tool of daily 
physical activity (5). These studies have led to the conclusion that pedometers 
are an acceptable way to track an individual's steps per day (65), and are 
generally considered a practical alternative for measuring physical activity (76). 
Social Cognitive Theory 
In the exercise psychology literature, several models and theories exist 
that describe ways to change or enhance exercise behavior. These models are 
useful for practitioners who prefer a systematic way to design interventions and 
interpret their results. Social cognitive theory is one such theory that was 
developed by Albert Bandura (3). This theory suggests that human behavior is a 
function of an interaction between environmental, behavioral, and cognitive 
factors, where the focus is on changing a belief which will lead to a change in 
behavior. Social cognitive theory also proposes that these factors interact to 
influence a person's sense of self-efficacy, where self-efficacy refers to the 
conviction that one can successfully execute the behavior required to produce a 
certain outcome (3). Further, self-efficacy can increase or decrease through 
mastery experiences, social modeling, verbal persuasion, or physical and/or 
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emotional states. Mastery experiences refer to past experiences with a particular 
situation and are extremely important within social cognitive theory. This theory 
suggests that an individual's past experience is the most influential and reliable 
source of self-efficacy information. Based on this theory, an exerciser's past 
experience with physical activity will likely have a strong influence on future 
exercise behavior. Social modeling is described as vicarious experiences, in 
which someone else successfully models a skill or behavior. In terms of 
exercise, social modeling can come from anyone who the exerciser perceives as 
having comparable capabilities for physical activity. Verbal persuasion is 
typically encouragement from a person with credibility or status for the situation 
at hand, such as a health and fitness professional or a medical doctor. Finally, 
physical and emotional states might lead to altered levels of arousal, which may 
affect behavior. Examples of these are an increase in heart rate due to exercise 
(physical) or simply ·feeling good" after exercise (emotional). 
Another premise of social cognitive theory is that a person must value the 
outcomes or consequences that he or she believes will occur as a result of 
performing a specific behavior or action (3). Outcomes may be classified as 
having immediate benefits, such as feeling energized following physical activity, 
or long-term benefits, such as reducing risk factors for disease as a result of 
being physically active. Because these expected outcomes are filtered through a 
person's perceptions of being able to perform the behavior, self-efficacy is the 
single most important variable within social cognitive theory which determines the 
magnitude of behavior change (3). 
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Exercise Self-Efficacy 
With self-efficacy defined as the conviction that one can successfully 
execute the behavior required to produce a certain outcome (3), exercise sett­
efficacy is fittingly defined as the belief that one can successfully engage in 
exercise behaviors under challenging circumstances (15, 23). Exercise sett­
efficacy indicates the degree of confidence an individual has in his or her ability 
to be physically active ( 18). It takes into consideration a number of challenging 
and different circumstances that individuals may face when trying to exercise. 
Among the psychological variables that have been examined, exercise sett­
efficacy is the strongest and most consistent predictor of exercise behavior 
according to a review by Sherwood et al. (68). The reviewers also found that 
individuals with greater exercise self-efficacy were more likely to adhere to an 
exercise program to the point that the exercise became habitual (68). 
Early research in this area revealed that, for previously sedentary adult 
females, exercise self-effteacy was higher for "good attenders" compared to the 
women who did not adhere as well (43). Fifty-eight women participated in an 8-
week aerobic exercise program. Self-effteacy for exercise was assessed with 
McAuley's Exercise Self-Effacacy Scale (ESES). Adherence was assessed 
approximately 2 months after a structured 8-week physical activity intervention. It 
was found that women who exercised on a more regular basis perceived 
themselves to be more capable of exercising in the face of barriers (43). While 
this early study had some notable limitations such as length of follow-up, it clearly 
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identified self-efficacy as an important component of early adherence to exercise 
programs in previously sedentary women. 
Oman and King conducted a randomized trial to investigate the effects of 
self-efficacy and previous exercise participation rates on adoption and 
maintenance of exercise participation (52). They also looked at changes in 
exercise self-efficacy over time and how these changes may be related to 
exercise participation. To assess exercise behavior, participants completed 
exercise logs and participation rates were based on the amount of exercise 
completed relative to each subject's prescription. Exercise self-efficacy was 
measured with McAuley's 14-item Exercise Self-Efficacy Scale (ESES) (40). 
Measures were taken at baseline and at 1 year. The researchers found that 
baseline self-efficacy significantly predicted early exercise adherence (months 1-
6), but not later adherence (months 7-12). Changes in self-efficacy were 
unrelated to changes in exercise adherence. However, adherence change 
during months 1-6 predicted exercise behavior at 1 year, suggesting that 
exercise self-efficacy plays a role in exercise adoption while long-term adherence 
is associated with behavior changes during exercise adoption (52). This is 
consistent with social cognitive theory which suggests that self-efficacy plays a 
role in adopting a behavior and mastery experiences may have an influence over 
future behavior. 
A recent study by Wilbur and colleagues (82) examined the role of self­
efficacy for overcoming barriers to exercise in women following the intervention 
phase of a 24-week, home-based walking program. The investigators found that 
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exercise self-efficacy measured at the end of the intervention was a predictor of 
walking during the maintenance phase. They also found that baseline measures 
of exercise self-efficacy did not predict exercise adherence during the 
maintenance phase. It was the improved self-efficacy from baseline to the end of 
the intervention that influenced long-term adherence. This study supports 
targeting exercise self-efficacy as an outcome variable in future physical activity 
interventions designed to yield long-term adherence to exercise. 
Another study by D'Alonzo et al. (15) assessed the effectiveness of a 16-
week supervised physical activity intervention for Black and Hispanic college-age 
women (n=44) for enhancing exercise self-efficacy. The program was designed 
to increase the women's exercise self-efficacy through planned physical activity 
sessions. These sessions were based on social cognitive theory and provided 
feedback regarding mastery experiences, modeling of appropriate exercise 
behaviors, positive verbal feedback, and positive self-monitoring of physiological 
states such as maintaining an appropriate heart rate. At the conclusion of the 
intervention women were classified as "high attenders" or "tow attenders" based 
on actual program attendance. Exercise self-efficacy was measured with the 12-
item Self-Effteacy for Exercise Habits Survey (SEEHS) and exercise benefits and 
barriers were measured with the 43-item Exercise Benefits Barriers Scale 
(EBBS). Higher scores on the EBBS iDdicates more benefits and fewer barriers 
were perceived as the items associated with barriers were reverse scored; 
therefore, higher scores on both scales were favorable. These measures were 
taken pre- and post-intervention. An investigator was present at all exercise 
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sessions and provided immediate self-efficacy-enhancing feedback regarding 
performance. There was a significant difference between groups for exercise 
self-efficacy (p < 0.001) and perceived benefits and barriers (p = 0.004) at the 
completion of the exercise program, with "high attenders" having greater scores 
on the Self-Efficacy for Exercise Habits Survey (SEEHS) and the Exercise 
Benefits Barriers Scale (EBBS). While the researchers were successful in 
increasing scores for exercise self-efficacy and perceived benefits and barriers, it 
is important to point out that the "high attenders" averaged only 1.3 exercise 
sessions per week which is well below the ACSM recommendation for moderate 
or vigorous activity (most days of the week and 3-5 days/week, respectively). 
Self-efficacy for exercise is related to many factors according to recent 
research by Fallon et al. (22). This study examined the correlates of self-efficacy 
for physical activity in African American women aged 20 to 50 years (n=892). 
These data were derived from the Women and Physical Activity Survey �PA) 
which assessed socio-demographic characteristics as well as the personal, 
social, and physical environment influences on physical activity. One limitation to 
this study was that only one item was used to assess exercise self-efficacy. 
Women were asked "How confident are you that you could exercise more if you 
wanted to?" Possible responses were "very confident," "somewhat confident," or 
"not at all confident." Since only 20 women reported "not at all confident, "  they 
were combined with the women who responded "somewhat confident." For 
further statistical analyses women were considered as having low self-efficacy 
(n=310) or high self-efficacy (n=582) for exercise. The results of the survey 
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revealed that women with high self-efficacy for physical activity reported 
significantly fewer social constraints, more positive perceptions of physk:ally 
active women, and a more positive sense of community. High self-efficacy for 
physical activity was also signiffCantly correlated with being in better health and 
meeting current physical activity guidelines (22). While the cross-sectional 
design of this study does not reveal causation, it does help to identify 
characteristics of women who may benefit from an intervention that targets both 
exercise self-efftcaey and physical activity. 
Shanna et al. (67) had similar findings when they examined the extent to 
which social support and self-eff1Cacy were related to duration of weekly leisure­
time physical activity in a sample of 240 African American women. To measure 
self-eff1Cacy for performing moderate-intensity physical activity, an adaptation of 
Gonzalez and colleagues' Global Self-Efficacy for Physical Activity Survey 
(GSEPA) was used (25). A 7-day physical activity recall was used to detennine 
minutes spent in moderate-intensity leisure time physical activity. These data 
revealed that self-efficacy for physical activity was a signiffCant predictor of 
minutes spent in moderate-intensity physical activity (67). These results further 
support that exercise self-efftcaey is an important factor in determining exercise 
behavior. 
When promoting physical activity, health and fitness professionals should 
not ignore factors that influence exercise self-effteacy. McAuley et al. (45) found 
that self-efftcacy for exercise could be signiftcantly altered by the type of 
feedback that a participant received following a submaximal exercise test. The 
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investigators found that participants who were given positive, yet bogus, 
feedback had greater exercise efficacy compared to a group that was given 
negative bogus feedback. Extending on McAuley's design, Jerome et al. (33) 
replicated the previous study and yielded similar results. Since positive feedback 
yields greater exercise self-efficacy which can result in better exercise 
adherence, incorporating positive feedback into a physical activity intervention 
may lead to greater adherence. 
When deciding on outcome variables, McAuley et al. (44) suggest that 
exercise self-efficacy should be targeted as an independent outcome variable in 
physical activity interventions. Because self-efficacy has an independent and 
strong influence on future behavior, the implications of such research may be 
particularly important for sedentary individuals who may not have a history of 
physical activity. 
Consistent with social cognitive theory, exercise self-efficacy can best be 
enhanced by mastery experiences of exercise, social modeling of proper 
exercise behaviors, positive and reinforcing verbal persuasion, and minimizing 
negative physiological reactions. For mastery experiences to happen, physical 
activity recommendations should be tailored to an individual's needs and abilities. 
Social modeling would include learning exercise behaviors by observing others 
such as an exercise leader, fitness professional, or competent exercise partner. 
Verbal persuasion should consist of positive feedback from a fitness 
professional, practitioner, or other individuals in a supporting role. Finally, 
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negative physiological reactions can be minimized through proper physical 
assessments followed by appropriate physical activity recommendations. 
Outcome and Efficacy Expectations 
Social cognitive theory also addresses the difference between efficacy 
expectations and outcome expectations. Efftcacy expectations have been 
described as an individual's beliefs in his or her capabilities to carry out 
necessary actions to fulfill a situational need, or the confidence that one has in 
his or her ability to perfonn certain behaviors (3). An outcome expectation is a 
belief in the likely consequence that these actions will produce (3). Bandura 
further suggests that people view specific outcomes as being contingent on the 
adequacy of their performance and therefore rely on self-efftcacy expectations 
when deciding whether to pursue an action (2). 
The main difference between an eff"tcacy expectation and an outcome 
expectation is that an outcome expectation is the consequence of an act, not the 
expectation of the act itself. The influence of these two factors on each other 
remains equivocal. When examining the factors that predict exercise behavior, 
outcome expectations should not be disregarded. For example, the positive 
outcomes of exercise are well documented: yet if someone does not have a 
strong efficacy expectation toward exercise she/he may never engage in that 
behavior. On the other hand, if the positive outcomes are compelling to an 
individual, such as improving health variables, outcome expectations may be 
enough for an individual to initiate physical activity behavior even if her/his 
eff"tcacy expectations remain low initially. 
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In a review of the outcome expectancy construct in physical activity 
research, Williams et al. (85) found that several theories, including self-efficacy 
theory and the theory of planned behavior, varied in their labeling and 
conceptualization of outcome expectations but all included expected outcomes of 
behavior. When examining the benefits and barriers of physical activity, the 
authors point out that although perceived benefits of physical activity are the 
same as positive outcomes, perceived barriers to physical activity are not the 
same as negative outcome expectancies (85). For example, an exerciser might 
have a positive outcome expectancy of weight loss, which is also a benefit. This 
same exerciser might have a negative outcome expectancy of sweating too 
much, which is not a barrier. An example of a barrier to exercise would be lack 
of time, which is not a negative outcome expectancy. The reviewers concluded 
that more research is needed on the role of outcome expectations for exercise in 
order to design appropriate and effective physical activity interventions (85). 
A study by Resnick et al. (58) examined the factors that influenced 
exercise behavior in older adults. Investigators conducted a one-time health 
interview with 1 87 older adults, which included a measure of self-efficacy 
expectations and outcome expectations related to exercise. Self-efficacy 
expectations were measured using a modified version of McAuley's Barriers 
Specific to Self-Efficacy Scale (BSSE) (40), and outcome expectations were 
measured using the Expected Outcomes for Habitual Exercise Scale (EOHE) 
(70). The Expected Outcomes for Habitual Exercise Scale (EOHE) is a 12-item 
measure based on descriptive epidemiological studies that asks participants to 
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agree or disagree with expected positive outcomes of exercise such as staying in 
shape, good health, and psychok>gical well-being. Item responses are based on 
a 5-point Likert scale. The researchers also identified individuals that participated 
in at least 20 minutes of physical activity 3 days per week over the previous 3 
months. Seventy-one of the 187 participants reported such activity and there 
was a signiffcant difference between exercisers and non-exercisers for self­
efficacy expectations and outcome expectations (p < 0.05). This research 
suggests that for older adults, efficacy expectations are related to adherence to a 
regular physical activity program. 
Measuring Exercise Self-Efficacy 
There are several valid and reliable measures of exercise self-efffcacy that 
can be found in the literature. Some instruments assess exercise self-efficacy 
specific to a physical activity recommendation, some examine barriers to 
exercise, and others target exercise self-efficacy for specific populations such as 
women or older adults. While it might seem advantageous for researchers to 
have only a few measures of exercise self-efficacy, adaptable, reliable, and valid 
methods of measurement are necessary due to the dynamic and situation­
specific nature of exercise self-efficacy. A few of the more common measures 
found in recent literature that are used as originally designed or adapted for a 
population of interest are the Barriers Specifte Self-Efficacy Scale (BSSE) (39), 
the Exercise Self-Efffcacy Scale (ESES) (40), the Self-Efficacy for Exercise Scale 
(SEE) (57), and the Physical Self-Efficacy Scale (PSE) (61 ). 
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The Barriers Specific Self-Efficacy Scale (BSSE) was designed by 
McAuley to assess participants' perceived capabilities to exercise in the face of 
commonly identified barriers to participation (39). The instrument was developed 
along the guidelines suggested by Bandura (3). Participants indicate their 
degree of confidence for each item on a 0% (no confidence at all) to 100% 
(complete confidence) scale. Total strength of this rating is determined by 
summing the confidence scores and dividing by the total number of items giving 
a possible range of O to 100%. Some barriers to exercise that are assessed 
include exercising when "weather was very bad," "felt pain or discomfort when 
exercising," "had to exercise alone," and "under personal stress of some kind." 
Tests have shown this to be a valid and reliable measure (39). This measure 
was originally composed of 13 items, although shorter and longer versions of the 
scale have been successfully utilized to predict exercise behavior in diverse 
populations such as women and older adults (42, 82). 
McAuley also developed the Exercise Self-Efficacy Scale (ESES) to 
measure exercise self-efficacy. It was designed to investigate subjects' self­
efficacy with respect to continued exercise participation in prescribed exercise 
regimens over incremental periods of time (40). Similar to the Barriers Specific 
Self-Efficacy Scale (BSSE), participants indicate their degree of confidence for 
each item on a 0% (no confidence at all) to 100% (complete confidence) scale. 
The confidence scores are summed and then divided by the total number of 
items giving a possible range of O to 100% for total strength of the measure. The 
statement on the original instrument was, "I am able to continue to exercise three 
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times per week at moderate intensity, for 40+ minutes without quitting for the next 
week." The subsequent items on this instrument change the time aspect from 
"next week" to "next two weeks" and continue through 8 weeks (40). The 
strength of the exercise efficacy belief for engaging in an exercise behavior over 
time is determined by the score, with higher scores indicating greater exercise 
self-effteaey. This scale can be used with any physical activity recommendation, 
can examine different time aspects, and has been found to be valid and reliable 
(40). 
The Self-Efficacy for Exercise Scale (SEES) is a revision of McAuley's 
Self-Effteaey Barriers to Exercise (SEBE) measure (39) that was altered for an 
older population. Alterations involved removing items that were deemed non­
relevant to the population at hand. These revisions were based on a previous 
exploratory study that identified what motivates older adults to exercise (59). The 
items removed included the impact of taking a vacation, issues associated with 
getting to the exercise location, feeling self-conscious about one's appearance 
. while exercising, and lack of encouragement from the leader. Items added were 
related to past exercise experiences, exercise goals, personality, and sensations 
associated with exercise. Resnick and Jenkins (57) tested the reliability and 
validity of this instrument with 187 older adults. Answers were based on a O to 
10 format instead of O to 100, and all questions related back to being able to 
walk/exercise for 20 minutes three times per week. Consistent with McAuley's 
original instrument (39), the score indicated the strength of efftcacy expectations. 
To validate this scale, measures of current health status, demographic 
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information, exercise activity, and expectancy outcomes were assessed as well. 
Reliability and validity testing showed that the SEE is a reliable and valid 
measure for exercise self.efficacy for older adults (57). 
The Physical Self-Efficacy Scale (PSES) (61) is a 22-item scale that 
requires participants to indicate the extent to which they believe each item 
reflects their own capabilities on a scale ranging from 1 (strongly disagree) to 6 
(strongly agree). It is composed of two subscales. The 10-item Perceived 
Physical Ability subscale has a range of 10 to 60, and the 12-item Physical Self­
Presentation Confidence subscale has a range from 12 to 72. The Perceived 
Physical Ability subscale assesses confidence in one's physical capabilities and 
the Physical Self-Presentation Confidence subscale assesses confidence in the 
presentation of physical skills. The two subscales can also be summed to 
produce an overall score with a range of 22 to 132, with higher scores indicating 
a stronger sense of physical self.efficacy. A battery of tests revealed that the 
Physical Self-Efficacy Scale (PSES), along with its subscales, are both valid and 
reliable (61). 
Exercise Adherence 
The issue of exercise adherence has been a long-term concern for health 
and fitness professionals. According to Anshel (1), adherence refers to the 
tendency of an individual to continue with a behavior once he or she has agreed 
to undertake that behavior. While adherence has been an outcome variable of 
interest in numerous physical activity studies over the years, the lack of a "gold 
standard" for measuring adherence makes it difficult to generalize findings. In a 
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review of exercise adherence (17), it was discovered that most physical activity 
interventions lacked a follow-up to the intervention, and when they did follow-up, 
activity levels typically decreased post-intervention. Additionally, most physical 
activity interventions were not based on a theoretical model of behavior change, 
which, according to Dishman, makes the results from these studies rather 
"uncompeHing" ( 17). 
While long-tenn adherence is a concern, the first hurdle that health and 
fitness professionals encounter is adherence within the first 6 months of exercise 
initiation. According to Dishman (16), about half of new exercisers drop out 
within 3 to 6 months after initiating an exercise program, making this the most 
sensitive time for a novice exerciser. Without a gold standard for length of 
physical activity interventions, an ideal amount of time for an intervention needs 
to be established, as well as what should occur during that time. While several 
pedometer-based walking interventions have effectively increased walking 
volume over varying lengths of time, there is still no consensus on the ideal 
amount of time an intervention should last (31, 32 , 48, 60, 64, 69, 72, 84). 
Unfortunately, a review of literature failed to identify a study that directly 
examined whether there is a difference between lengths of intervention for 
adherence to a physical activity recommendation. With adherence as a 
dependent variable of interest, practioners and participants would benefit from 
knowing if there is an ideal amount of time for an intervention that would 
maximize adherence over the first 6 months of participation. 
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In a review of quantitative literature about exercise adherence, White and 
colleagues (80) identified several factors that may contribute to adherence in 
women including enjoyment, shorter bouts of physical activity, home-based 
physical activity, program tailoring, and high level of self-efficacy. This review 
identified studies that lasted anywhere from 2 to 24 months and saw adherence 
rates between 20 and 98%. The reviewers also found that some factors that may 
enhance adherence are not completely understood including social support, 
exercise intensity, and using different modes of exercise. A�other issue in the 
exercise adherence literature is the difficulty in comparing studies due to varying 
adherence definitions and intervention designs, including amount of contact with 
a researcher and time between intervention and follow-up. 
· A pedometer-based intervention by Sidman et al. (69) examined the 
difference between assigning 92 sedentary women a 10,000 steps per day goal 
or having the women set a personal daily step goal based on baseline steps and 
information about current public health recommendations. Participants were 
placed into four different cohorts based on weekly recruitment. Participants sent 
in log sheets for three weeks and had no contact with researchers during this 
time. A follow-up questionnaire was administered at the same time for all 
participants which was between 6 and 9 weeks after the intervention was 
completed, depending on cohort assignment. At the time of the follow-up, 34% of 
the women reported having discontinued physical activity 1 week after the 
intervention and 62% reported no physical activity at the time of the follow-up. 
Additionally, 77% of participants reported that they no longer wore their 
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pedometer. These data indicate that a short-term pedometer-based intervention 
with minimal researcher contact may not elicit a significant change in exercise 
behavior for the majority of participants. 
In an investigation of a home-based walking program, Wilbur et al. (82) 
examined adherence 24-weeks after a 24-week physical activity intervention had 
taken place. Ninety women were assigned to take a 30-minute, moderate­
intensity walk for at least 4 days per week. During the intervention participants 
met with a researcher every other week and received feedback about their 
activity logs. Of the 90 women who went through the entire intervention phase, 
72 returned for follow-up 24-weeks later. Results showed that 64.6% of those 
who completed the maintenance phase adhered to their prescribed exercise for 
the entire 48-weeks. Adherence to walking during the intervention phase and 
self-efficacy scores following the intervention were significant predictors of 
walking during the maintenance phase in this sample. These results are 
consistent with social cognitive theory where mastery experiences may have 
affected exercise behavior over time. 
Cox and colleagues ( 1 1 )  compared adherence over 18  months between a 
home-based and center-based exercise intervention. In this study, sedentary 
women between the ages of 40 and 65 years received an intervention where the 
center-based group attended supervised exercise sessions 3 times per week and 
the home-based group attended 10  training sessions in the first 5 weeks and 
then exercised 3 times per week at home. The exercise included walking along 
with some circuit training. The center-based group had greater adherence during 
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the first 6 months compared to the home-based group, 83.9% and 63% 
respectively (p < 0.001). After the initial 6 months all participants were on a 
home-based program. Adherence significantly declined for the center-based 
group from months 7 to 18 resulting in no difference between groups during that 
time. For months 7 to 12 the center-based group had an adherence rate of 
66.8% while the home-based group had an adherence rate of 76.6%. For months 
13 to 18 adherence rates were again similar between the center- and home­
based groups (73.3% and 79.1%, respectively) . . This study suggests that short­
tenn adherence may be affected by continued contact with a fitness professional 
and that adherence decreases when this contact discontinues, or that center­
based programs simply provide more structure and home-based programs rely 
on the individual to be self-motivated to find time to exercise, which may reduce 
adherence. 
Social Support 
Another psychological variable that may influence exercise behavior is 
social support. A broad definition of this phenomenon is often found in the 
literature. One definition of social support refers to the supportive ways that 
different people behave in the social environment, or more simply stated, it is the 
helpful resources provided by another person (27). Social support for physical 
activity generally includes the resources provided by one's social network of 
family, friends, and health professionals, and it can come in many forms. Social 
support for physical activity can be instrumental, infonnational, emotional, or 
appraisal (20). Instrumental support is a tangible aid or service such as providing 
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transportation to a fitness facility. Informational support is giving advice, 
suggestions, and information such as telling someone about a community 
exercise program. Emotional support comes from empathy, love, trust, and 
caring and can come from inquiring about how someone's exercise program is 
going. Appraisal support refers to information that is useful for self-evaluation, 
and could be in the form of encouragement or reinforcement for adopting an 
exercise behavior (20). 
Social Support and Physical Activity 
Social support is, in general, positively associated with physical activity, 
particularly for women. For example, a cross-sectional mailed survey of 2636 
ethnically diverse women, aged 20 to 65 years, revealed that social support was 
associated with higher levels of sport and exercise participation (71 ). A 
qualitative study by Nies and colleagues (49) found that in a sample of 35 to 50 
year-old European American women, social support was identified as the major 
factor that facilitated physical activity participation. Social support is not an all-or­
nothing phenomenon; perceptions of social support are actually measured on a 
continuum. A cross-sectional study by Eyler et al. (20) examined the relationship 
of social support for physical activity in a sample of racially/ethnically diverse 
women. They found that women in medium and high support categories were 
much · less likely to be sedentary than those with low or no support, and were 
more likely to accumulate at least 150 minutes per week of moderate-intensity 
physical activity. The researchers concluded that promoting social support from 
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friends and family as a component in physical activity interventions for sedentary 
women may be advantageous (20). 
A study by Gabriele et al. (24) sought to better understand how social 
support, described as social influence, is related to physical activity behavior. In 
this study, social influence was divided into social encouragement and social 
constraint, to determine if these variables were differentially related to exercise 
motivation and exercise behavior. The investigators found that social 
encouragement was significantly correlated to exercise motivation and exercise 
behavior. Social encouragement measures assessed perceptions of 
encouragement from significant others to exercise, and included items such as 
"people important to me support my exercising" and "people important to me 
encourage me to exercise." Social constraint measures assessed social 
expectations that make people feel obligated to exercise and included items such 
as "I feel pressure from other people to exercise" and "people will be 
disappointed in me if I quit exercising." The differences between these two 
variables can be viewed as positive or negative social reinforcement, meaning 
that some people may exercise just to avoid negative social. outcomes. In this 
study, social constraint was not significantly correlated to exercise behavior. 
Additionally, social encouragement was found to be a particularly important factor 
for exercisers that had not yet reached a stage of exercise maintenance (24). 
While this study included men, 64% of the participants were female which adds 
the body of literature surrounding women, social support, and exercise. 
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Additionally, the findings in this study were consistent with current trends that 
advocate positive approaches to health promotion. 
Recently, Sharma and colleagues (67) examined the extent to which 
social support and self-efficacy were related to the duration of leisure-time 
physical activity in a sample of African American women. This cross-sectional 
study sought to determine which type of social support, from family or friends, 
was most important for African American women when engaging in physical 
activity. To measure frequency of family and friends' social support for physical 
activity, Sallis and colleagues' Social Support for Exercise Questionnaire (SSEQ) 
was used (62). For measuring importance of emotional, instrumental, 
informational and appraisal social support from family and friends, an 8-item 
scale was constructed. For the women in this study, the weekly mean number of 
minutes spent in moderate-intensity physical activity was 88.25, the median was 
70 minutes, and the mode was O minutes which indicated that the majority of 
these women were sedentary. Daily means ranged from 9 minutes to 14 
minutes. These data are consistent with the Behavioral Risk Factor Surveillance 
System (BRFSS) data which indicate that African Americans fall well below 
current physical activity recommendations. Frequency of social support was 
relatively low with means of 1 0. 1 0  for family and 10. 14  for friends on a possible 
scale of 0-36. "Importance of social support" scored 7.58 for family and 7.38 for 
friends, on a scale of 1-8. The role of social support appears to be rather 
important, but the perceived frequency of social support was rather low for the 
respondents. As for the 4 types of social support, emotional support was ranked 
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the highest in importance with a mean of 4.41 units on a scale of 0-8. The 
researchers used a stepwise regression model to identify possible predictors of 
leisure-time physical activity and found that only self-efficacy and frequency of 
friends' social support were significant predictors and accounted for 23. 7% of the 
variance (67). This study clearly demonstrates that African American women 
perceive social support from friends as important when it comes to participating 
in physical activity. 
Social support may also facilitate exercise adherence. An early study by 
Oman and Duncan (51) investigated the relationship between social support for 
exercise and adherence in a sample of women that were currently participating in 
either water aerobics or other group aerobics classes. Classes were available at 
least 3 times per week and women that attended at least 3 classes per week 
were considered 100% compliant. Over a 5-week period the researchers found 
that women attended an average of 7 4 % of possible classes (3 classes/week for 
5 weeks), 88% of the women reported that it was important for them to be in 
good physical condition and 75% indicated that their significant others also 
viewed exercise as important. In addition, 68% reported that the instructor was 
very important to their program attendance; the same number also indicated that 
other class members were important to their attendance as well (51). Based on 
these data, the authors suggested that social support from a woman's spouse or 
friends may enhance her exercise-related sense of control, commitment, and 
confidence. Also, these psychological factors may enhance the likelihood that a 
woman will adhere to an exercise program (51). 
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Studies that have included social support as part of an intervention to 
increase physical activity have generally found it to positively influence exercise 
behavior. Social support during an intervention can be delivered in several forms. 
The health and fitness professional will often serve as the authority figure who is 
qualified to deliver the intervention (informational) and to provide feedback 
(appraisal). While only a few studies have been done, the findings are 
promising. Calfas et al. (8) conducted an intervention in which participants were 
assigned to either an experimental group or a control group. The experimental 
group received physician-delivered, activity-specific informational support. The 
additional support positively influenced change in physical activity level in a 
group of 256 adults. The experimental group was more active and reported more 
social support compared to the control group. Another study by Toobert et al. 
(7 4) found that a group of post-menopausal women who received "enhancement 
of social support" significantly improved their physical activity level over 12 
months, and social support was significantly higher at 12 months in the 
experimental group. 
A more recent investigation by Nies et al. (50) used a telephone 
counseling intervention where sedentary women were encouraged to adopt and 
maintain a home-based walking program over a 24-week period. Participants in 
this study were assigned to an intervention group, an attention-control group, or 
control group. The intervention group received phone calls once a week for the 
first 8 weeks and then once every other week for the following 16 weeks. These 
supportive phone calls consisted of information on the benefits of exercise, social 
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support, and exercise efficacy. Women also reported the number of minutes they 
had walked since the previous phone call. The attention-control group received 
the same frequency of phone calls but was only asked to report minutes of 
walking. The control group was not contacted for 24 weeks. At baseline, all 
groups were encouraged to walk 90 minutes per week. After 24 weeks there 
were no differences between the attention-control group and the control group 
and they were collapsed into one group for further analyses. There was a 
significant difference for weekly minutes walked between the control groups and 
the intervention group suggesting that the extra support offered to the 
intervention group may have resulted in an increase in walking. Although 
research has shown a positive association between social support and physical 
activity, the specific domain of social support and the measurement of social 
support are not always clearly defined. 
Measuring Social Support 
While social support is frequently used in behavioral and social research, 
there is considerable variation in how social support is conceptualized and 
measured. A Social Support for Exercise Scale (SSES) developed by Sallis and 
colleagues (62) measures the amount of perceived social support that one has 
for participating in exercise. It consists of a list of things people do or say to 
someone who is trying to exercise regularly. Examples include, "During the past 
3 months, my family or friends: exercised with me; offered to exercise with me; 
gave me helpful reminders to exercise; gave me encouragement to stick with my 
exercise program." Participants are asked to rate each statement for family 
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support and friends' support separately, rating each item twice. Items are scored 
on a Likert scale from 1 (none) to 5 (very often). This validated scale is one of the 
first and only measures of social support behaviors specific to exercise habit 
change (62). 
Barriers to Exercise 
Identifying and overcoming perceived barriers to exercise may be an 
important factor in long-term adherence. A study by Osuji et al. (53) found that 
barriers to physical activity was significantly associated with not meeting current 
public health recommendations in a sample of rural-dwelling women. The most 
frequently reported barriers in this sample were: too tired, lack of time, bad 
weather, no energy, and no motivation. Additionally, there was evidence of a 
dose-response relationship between amount of physical activity and number of 
perceived barriers. 
Wilcox and colleagues (83) examined the determinants of physical activity 
for rural (n = 1242) and urban (n = 1096) woman. Results revealed that rural 
women were more sedentary than urban women and they also reported more 
perceived barriers to physical activity. Rural women identified caregiving duties 
as their main barrier while urban women reported lack of time as their main 
barrier. Rural women also reported more barriers than their urban counterparts. 
When combined, all participants identified lack of time and energy and caregiving 
responsibilities as the most frequent barriers. These data suggest that a home­
based physical activity intervention, where physical activity can be accomplished 
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in multiple short bouts of exercise, may be appropriate for women regardless of 
where they live. 
Despite the diversity that exists in the female population including 
socioeconomic status, ethnicity, and marital status, the common barriers to being 
active remain similar across groups. Eyler and colleagues (21) examined the 
determinants of exercise in a diverse sample of U.S. adult women. The most 
prominent barrier to exercise across the sample were family and caregiving 
responsibilities such as child care, spouse care, and household chores, which 
resulted in a lack of time to exercise. This multi-site, focus group project also 
identified environmental barriers including weath�r and lack of daylight as 
common barriers. Policy-driven barriers such as the cost associated with some 
physical activity and lack of child care were also common. With common 
perceived barriers across a diverse female sample, identifying intervention 
strategies specifically for women would be beneficial for health practioners. 
How do People "Build" Steps into Their Day? 
The 10,000 steps per day recommendation has been shown to increase 
daily walking (31, 36), but exactly how successful walkers build in their steps is 
still unknown. A preliminary study by Croteau (12) identified several strategies 
that were preferred by 34 participants (27 women, 7 men) for increasing lifestyle 
physical activity over an 8-week pedometer-based intervention. Participants 
selected 8-10 primary strategies at the beginning of the study and 5 strategies 
were chosen to focus on for each new week. The most popular strategy was 
work-related walking, such as going on an errand or to a meeting, with 64. 7% of 
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the total sample preferring this method. Other popular methods included walking 
before and after work or on a lunch break, parking farther away, and walking the 
dog. One limitation of this study is that it was a small, homogenous sample 
therefore, results cannot be generalized for all pedometer-based interventions. 
However, these preliminary data certainly set the stage for examining how one 
might consistently build steps into her day in order to achieve a daily step goal. 
In a study which examined walking volume during a one year follow-up, 
researchers found that the majority of previously inactive women g�ven the 
10,000 steps per day recommendation reported that they liked the 
recommendation (30). Many stated that the 10,000 steps per day goal was easy 
to achieve and that the pedometer made it easy to monitor walking throughout 
the day. The pedometer was also reported to be a motivating tool when it came 
to increasing daily physical activity. Additionally, several women commented that 
they liked that steps did not have to be achieved in a specified block of time and 
could be built into their day however they chose. With limited literature on how 
women successfully build steps into their day when, it is important to identify the 





Participants included healthy, non-smoking, sedentary women between 
the ages of 30 and 55 years. Potential participants were excluded if they reported 
cardiovascular, pulmonary, or metabolic disease, blood pressure � 160/100 
mmHg, or had any orthopedic limitations to walking. Participants were included if 
average baseline steps were s 7000 steps per day. All procedures were 
reviewed and approved by the Institutional Review Board (IRB) at the University 
of Tennessee. Prior to participation, each participant was informed of potential 
risks and benefits, and signed an informed consent form (Appendix 8) approved 
by the University of Tennessee IRB. 
Baseline Testing 
Participants reported to the Applied Physiology Laboratory after an 
overnight fast and having refrained from exercise for twelve hours prior to testing. 
Upon arrival to the lab, participants were seated for at least 5 minutes prior to 
taking blood pressure. During this time all testing procedures were explained to 
the participant and an informed consent and a health history questionnaire 
(Appendix C) were completed. After the rest period, blood pressure 
measurements were taken on the right arm three times using a stethoscope and 
a mercury sphygmomanometer with two minutes between each trial ( 10). The 
average of the three trials was then used as the baseline resting blood pressure. 
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For body composition testing, all participants wore a lycra swimsuit and 
swimcap, and all jewelry was removed. Height was measured using a wall­
mounted stadiometer (Seca Corporation, Columbia, MD). Body mass and body 
fat percentage were assessed using the Bod Pod® body composition system 
(Life Measurement Instruments, Concord, CA) and was performed according to 
the manufacturer's specifications.· A female-specific equation, assuming a fat­
free tissue density of 1 .097 kg-r1 , was used to estimate percentage of body fat 
(28). Standing waist and hip circumference were measured in duplicate using a 
Gulick fiberglass measuring tape with a tension handle (Creative Health 
Products, Inc., Plymouth, Ml), and mean values were reported. The waist 
measurement was taken at the narrowest part of the torso between the rib cage 
and the iliac crest, after normal expiration. Hip circumference was measured at 
the greatest gluteal protuberance while the subject stood with feet together. 
Body mass index (BMI) was calculated by dividing the weight in kilograms by the 
height in meters squared (kg·m-2). 
Participants also completed three questionnaires that addressed exercise 
self-efficacy, social support for physical activity, and perceived barriers to 
exercise. The Barriers Specific Self-Efficacy Scale (Appendix D), designed by 
McAuley, assessed participants' perceived capabilities to exercise in the face of 
commonly identified barriers to participation (39). Participants indicated their 
degree of confidence for each item on a 0% (no confidence at all) to 1 00% 
(complete confidence) scale. Total strength of this rating was determined by 
summing the confidence scores and dividing by the total number of items giving 
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a possible range of O to 100%. The Social Support for Exercise Scale developed 
by Sallis and colleagues (62) measured the amount of perceived social support 
that participants had for participating in exercise (Appendix E) . It consists of a list 
of things people may do or say to someone who is trying to exercise regularly. 
Participants were asked to rate each statement for family support and friends' 
support separately, rating each item twice. Items were scored on a Likert scale 
from 1 (none) to 5 (very often). The Barriers to Being Active Quiz was used to 
identify specific perceived barriers to exercise (Appendix F). Participants 
indicated how likely it would be for them to say or think specific statements 
regarding barriers to being active. Statements were rated on a 4-point scale from 
very likely to very unlikely. Barriers identified by this survey are lack of time, 
social influence, lack of energy, lack of willpower, fear of injury, lack of skill, and 
lack of resources. A score of 5 or more indicated an important barrier to 
overcome (78). 
Baseline activity was determined by measuring daily steps for 7 
consecutive days. Steps per day were measured using the New Lifestyles NL-
2000 (New Lifestyles Inc., Kansas City, MO), which is known to be accurate in 
measuring steps over a 24-hour period (65). The pedometers were sealed so 
that participants were not able to see how many steps they were accumulating 
each day. Pedometer placement followed the manufacturer's recommendation 
which was standardized on the belt or waistband, in the midline of the thigh. 
Participants were instructed to wear the pedometer during all waking hours and 
to continue with their normal activity patterns for the 7-day baseline period. The 
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NL-2000 is capable of storing 7 days of activity; therefore, participants returned 
to the lab after one week so that steps per day could be recorded. 
Physical Activity Intervention 
All participants were given the PA recommendation to accumulate 10,000 
steps per day. The physical activity intervention lasted for 24 weeks, and 
participants were randomly assigned to a 4-week or 12-week accountability 
group. The 4-week group met with the r�searcher once weekly for 4 weeks and 
the 12-week group met with the researcher weekly for the first 12 weeks of the 
intervention. These meetings were one-on-one with the researcher and were 
scheduled at a time convenient to each participant. Each participant was given 
an unsealed NL-2000 pedometer along with verbal instructions on how to 
operate it. Participants also received their first PA log at this time (Appendix G). 
Weekly logs consisted of recording daily step accumulation and how steps were 
incorporated into each day. 
The weekly meetings consisted of a review of activity for the previous 
week, strategizing for the next week, providing informational handouts regarding 
various health and fitness topics, and answering participants' questions. The 
handouts consisted of a variety of topics regarding the benefits of physical 
activity and strategies to increase activity levels (Appendix H). The researcher 
individually reviewed each handout with each participant. After a participant 
completed the initial weekly meetings, she sent weekly activity logs to the 
researcher via e-mail or regular mail based on her preference. Stamped and self-
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addressed envelopes were provided for participants who chose to return their 
logs by regular mail. 
All baseline testing was repeated at week 4, week 1 2, and week 24. A 
questionnaire was also administered at week 24 asking participants to reflect on 
the past 24 weeks and give a summary of their experience. 
Statistical Analyses 
Statistical analyses were perfonned using SPSS for Windows version 14.0 
(SPSS, Inc., Chicago, IL). The significance level was set at p < 0.05 for all tests. 
Descriptive statistics were calculated for all baseline measurements, and 
independent t-tests were used to compare the baseline characteristics of the two 
groups. A repeated measures analysis of variance (ANOVA) was used to 
compare steps per day, physical characteristics, self-efficacy, social support, and 
perceived barriers, at four time points and between groups. Pairwise 
comparisons with a Bonferroni adjustment were used to identify specific 
differences between groups. 
Participants were also categorized as adherers or non-adherers based on 
whether or not they averaged � 9500 steps per day throughout the intervention. 
These averages were calculated for every four weeks during the intervention. Chi 
square analyses were used to detennine if group assignment had a relationship 
with adherence category. To determine if baseline measures of exercise self­
efficacy, perceived social support, or perceived barriers predicted adherence, a 
logistic regression was run. A repeated measures ANOVA was used to compare 
physical characteristics, self-efficacy, social support, and perceived barriers over 
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time and between adherers and non-adherers. Pairwise comparisons with a 
Bonferroni adjustment were used to identify specific differences between 
adherers and non-adherers. If there was a time and group interaction 
independent t-tests were used to compare adherers and non-adherers at each 
time point. Chi square analyses were also used to compare responses of 
adherers and non-adherers to categorical questions from the exit questionnaire. 
To analyze qualitative data from the exit questionnaire, data were 
transcribed and the researcher identified emergent themes from answers to 
open-ended questions. SPSS for Windows Text Analysis for Surveys, version 2.0 
(SPSS, Inc., Chicago, IL) was used to confirm themes identified by the 
reseracher. This software is a survey text coding application that provides an 
analysis of responses to open-ended questions. With this application, survey 
data is imported, key concepts are extracted, and responses are categorized. 
The "internal extractor engine" identifies and collects the key terms expressed in 
each open-ended question being analyzed. Patterns, which represent 
combinations of terms, are also extracted. The categories represent the main 




Seventy-six previously inadive women between the ages of 32 and 55 
volunteered for this study. Sixty-two participants met all final inclusion criteria and 
began the physical activity intervention portion of the study. One participant 
discontinued the study due to a family emergency and six participants 
discontinued due to reported time constraints and did not return for testing. 
Results are reported on the remaining 55 participants, with 29 participants in the 
12-week group and 26 participants in the 4-week group. 
Comparison by Group Assignment 
There were no significant differences between groups for baseline 
physical charaderistics or baseline psychological variables (p > 0.05) (Table 1 
and Table 2). Two participants from the 4-week group and one participant from 
the 12-week group discontinued wearing the pedometer and indicated that they 
were no longer attempting to follow the 10,000 steps per day recommendation or 
any other physical adivity recommendation. Because these women did return for 
all testing, they were used for all analyses except for step data. 
Repeated measures ANOVA was run for body composition and 
anthropometric variables. There was a time effect (p < 0.001 ), but no group effect 
and no group by time interaction (p > 0.05) for body mass, body fat percentage, 
BMI, waist circumference, and hip circumference. These data are reported in 
detail in the next section. 
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Table 1 .  Baseline characteristics of participants (mean ± SD). 
Measure 4-week group 
. . ... (f)• 26) 
Age (y) 47.5 ± 5.8 
Height (cm) 1 63.7 ± 6.8 
Body mass (kg) 83.7 ± 17.3 
BMI (kg·m-2) 31 .3 ± 6.5 
Waist circumference (cm) 92.8 ± 15.9 
Hip circumference (cm) 1 1 5.3 ± 1 3. 1  
WHR 0.80 ± 0.08 
Body Fat (%) 44.4 ± 7.9 
SBP (mmHg) 1 1 7 ± 1 2  
DBP (mmHg) 75 ± 9  
1 2-week group 
(n = 29) 
47.8 ± 5.8 
164. 1 ± 5.9 
79.8 ± 14.3 
29.5 ± 5.0 
90.9 ± 1 2.4 
1 1 0.8 ±1 1 .6 
0.82 ± 0.07 
43.2 ± 6.9 
1 1 9 ± 1 3  
77 ± 9  
Baseline steps (steps/day) 5176 ± 1 202 557 4 ±1 1 85 
BMI = body mass index 
WHR = waist to hip ratio 
SBP = systolic blood pressure 
DBP = diastolic blood pressure 
4-week group = met weekly with researcher for first 4 weeks of intervention 
1 2-week group = met weekly with researcher for first 1 2  weeks of intervention 
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Perceived social support 
4-week Group 
(n • 28! J.) 
53.2 ± 23.1 
42.3 ± 13. 1 
12-week Group 
(n = 29} 
57.6 ± 26.0 
44.7 ± 13.4 
Perceived barriers to exercise 28.8 ± 9.1 28.1 ± 9.8 
Exercise self-efficacy possible score range O to 100 
Perceived social support possible score range 16 to 80 
Perceived barriers to exercise possible score range O to 63 
Repeated measures ANOVA revealed a time effect but no group effect or 
group by time interaction for average steps per day during the intervention. 
Paired comparisons revealed a significant increase in steps per day over 
baseline at each 4-week average (p < 0.001) (Figure 1 ). Average steps during 
weeks 1 through 12 were higher than during weeks 13 through 24. The only 
consecutive time points that differed from each other was a significant decrease 
in steps between weeks 9-12 and weeks 13-16 (p = 0.003). 
Repeated measures ANOVA revealed a time effect but no group effect or 
group by time interaction for exercise self-efficacy. Paired comparisons found 
that there was a significant increase in exercise sett-efficacy between baseline 
and weeks 4 and 12 (p = 0.001 and p < 0.001, respectively), with no difference 
between baseline and week 24 (p = 0.285) (Figure 2). 
Repeated measures ANOVA revealed a time effect but no group effect or 
group by time interaction for perceived social support. Paired comparisons found 


















Weeks 5-8 Weeks 9-12 Weeks 13-16 Weeks 1 7-20 Weeks 21 -24 
Time 
Figure 1. Average steps throughout the intervention (*Significantly 














a 12-Week Group 
* * 
Week 4 Week 12 Week 24 
Time 
Figure 2. Overall exercise self-efficacy scores (*Significantly different from 
baseline) 
weeks 4 and 12 (p = 0.01 and p = 0.003, respectively), with no difference 
between baseline and week 24 (p = 0.146) (Figure 3). 
Repeated measures ANOVA revealed no group by time interaction and no 
group effect for perceived barriers to exercise. Paired comparisons found that 
there was a significant decrease in perceived barriers to exercise between 
baseline and weeks 4, 12. and 24 (p < 0.001) (Figure 4). 
Comparison of Adherers and Non-adherers 
To examine the impact of the 10,000 steps per day program on those who 
followed the recommendation, participants were divided into adherers (n = 25) 
and non-adherers (n = 30) with adherence defined as averaging i? 9500 steps per 
day throughout the intervention. A chi square analysis was used to determine 
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Figure 4. Overall perceived barriers to exercise scores (*Significantly 













that initial group assignment (12-week group, 4-week group) did not have a 
relationship with being an adherer or non-adherer (x2 = 0.01, p = 0.921). Overall, 
there was a 45.5% chance of being an adherer regardless of initial group 
assignment. Independent sample t-tests revealed no difference at baseline for 
any variable when the participants were re-coded to adherers and non-adherers 
(p > 0.05) (Table 3). A logistic regression revealed that baseline measures of 
exercise self-efficacy, perceived social support, or perceived barriers to exercise 
did not predict adherence (p = 0.876). Subsequent analyses focus on the 
comparison of adherers and non-adherers. 
A repeated measures ANOVA was run for average steps per day at 
baseline and in 4-week increments thereafter and a time by group interaction 
was found (p = 0.001) (Figure 5). Independent t-tests were used to compare 
adherers with non-adherers at each time point with significant differences at 
weeks 9 to 12, weeks 13 to 16, weeks 17 to 20, and weeks 21 to 24 (Table 4). 
Paired comparisons were run separately for the adherers and non-adherers to 
examine differences between baseline and step averages for the 4-week 
increments and all time points were significantly higher than baseline for both 
adherers and non-adherers. After 24 weeks, adherers continued to average over 
10,000 steps per day. Average daily steps for non-adherers had fallen to less 
than 7400 (Table 4). 
Repeated measures ANOVA was run and a time by group interaction was 
found for the following variables: body mass (p < 0.001 ), BMI (p < 0.001 ), waist 
circumference (p = 0.012), and hip circumference (p < 0.001) (Table 5). There 
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Table 3. Baseline characteristics of adherers and non-adherers (mean ± SO). 
Adherers Non-adherers 
Measure (n = 25) (n = 30) 
Age (y) 49.3 ± 5.2 46.2 ± 5.9 
Height (cm) 164.7 ± 6.2 163.2 ± 6.3 
Body mass (kg) 80.8 ± 14.7 82.3 ± 16.8 
BMI (kg·m-2) 29.7 ± 5.0 30.9 ± 6.4 
Waist Circumference (cm) 90.3 ± 13.4 93.1 ± 14.7 
Hip Circumference (cm) 112.3 ± 10.7 113.5 ± 13.9 
WHR 0.80 ± 0.09 0.82 ± 0.07 
Body fat (%) 43.2 ± 6.3 44.2 ± 8.2 
\ SBP (mmHg) 118 ± 12 117 ± 13 
DBP (mmHg) 77 ± 9  75 ± 8  
I Baseline step (steps/day) 5327 ± 948 5435 ± 1388 
Exercise self-efficacy 56.2 ± 22.6 55.0 ± 26.4 
Perceived social support 44.6 ± 14.4 42.7 ± 12.2 
Perceived barriers to exercise 29.1 ± 10.0 27.9 ± 9.1 
BMI = body mass index 
WHR = waist to hip ratio 
SBP = systolic blood pressure 















1 1000 * 
10000 
9000 
' '! ' ' 
' - + - . - . 8000 




Baseline Weeks 1-4 Weeks 5-8 Weeks 9-12 Weeks 13-16 Weeks 17-20 Weeks 21-24 
Time 
Figure 5. Comparison of adherers and non-adherers for average 
steps throughout the intervention (*Significant difference between 




Table 4. Comparison of average steps per day between adherers and non-
adheft:Ns {mean * SO} 
Time 
Baseline 
Weeks 1 to 4 
Weeks 5 to 8 
Weeks 9 to 12 
Weeks 13 to 16 
Weeks 17 to 20 
Weeks 21 to 24 
Adherers 
· . fna:::25). 
5327 ± 948 
10311 ± 1417 
10801 ± 978 
11245 ± 1144 
10782 ± 840 
10582 ± 719 
1 0401 ± 804 
Non-adherers 
{fl •'27)· · .. l· · : 
5584 ± 1262 
10213 ± 1401 
10300 ± 1296 
9261 ± 1413 
8369 ± 1733 
7750 ± 1506 
7376 ± 1513 
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Table 5. Body composition and anthropometric measures for adherers (n = 25) and non­
adherers (n = 30) (mean ± SD). 
Measure Baseline Week 4 Week 1 2  Week 24 
Body mass (kg) 
Adherers 80.9 ± 14.7 80.3 ± 14.5 78.4 ± 1 3.7* 76.6 ± 1 2.9* 
Non-adherers 82.3 ± 1 6.8  81 .9 ± 1 6.8 81 .4 ± 1 6.3 82.0 ± 16.8 
BMI (kg·m-; 
Adherers 29.7 ± 5.0 29.5 ± 5.0 28.9 ± 4.8* 28.2 ± 4.5* 
Non-adherers 30.9 ± 6.4 30.8 ± 6.4 30.6 ± 6.3 30.8 ± 6.4 
Body fat (%) 
Adherers 43.2 ± 6.3 42.8 ± 6.7 41 .9 ± 6.6* 40. 1 ± 6.2* 
Non-adherers 44.2 ± 8.2 43.6 ± 8.3 43.2 ± 8.8* 42.6 ± 9.3* 
WC (cm) 
Adherers 90.3 ± 13.4 89.4 ± 1 3. 1  87.4 ± 1 1 .9* 85.3 ± 10.9* 
Non-adherers 93. 1 ± 14.7 91 .4 ± 14.2* 90.2 ± 1 3.9* 90.4 ± 1 3.7* 
HC (an) 
Adherers 1 12.3 ± 10.7 1 1 1 .5 ± 1 0.3* 1 1 0. 1 ± 1 0.3* 1 08.3 ± 9.3* 
Non-adherers 1 13.5 ± 1 3.9 1 12.6 ± 1 3_7• 1 12.0 ± 13.6* 1 12.2 ± 9.3* 
BMI :  body mass index 
WC: waist circumference 
HC: hip circumference 
*Significantly different from baseline (p < 0.05) 
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was no time by group interaction for body fat percentage (p = 0.119) and waist­
to-hip ratio (p = 0.498), but there was a time effect for both variables (p < 0.001 
and p = 0.002, respectively). Pairwise comparisons were run to determine 
differences from baseline for adherers and non-adherers (Table 5). In general, 
the adherers experienced an improvement in body composition profile over the 
24-week study, but non-adherers experienced less, if any, change. Figure 6 is 
used to illustrate this pattern. 
Repeated measures ANOVA was run for exercise self-efficacy and a time 
by group interaction was found (p = 0.001) (Figure 7). Independent t-tests were 
used to compare adherers with non-adherers at each time point with the only 
difference at week 24. Paired comparisons were run separately for the adherers 
and non-adherers to examine differences between baseline and week 4, 12, and 
24. Non-adherers only differed between baseline and week 12 (p = 0.043) with 
no difference between baseline and week 4 and 24 (p = .38 and p = 1.0, 
respectively). For the adherers, week 4, week 12, and week 24 were all 
significantly higher than baseline (p = 0.001 ,  p = 0.002, p < 0.001 ,  respectively). 
Repeated measures ANOVA was run for perceived social support and 
there was no time by group interaction (p = 0.808) or group effect (p = 0.832). 
Due to no interaction, pairwise comparisons for the sample do not differ from 
those previously reported on this variable. Since perceived social support for 
exercise consists of the sum of family support and friend support, repeated 










Baseline Week 4 Week 12 Week 24 
Time 
Figure 6. Change in body mass over time for adherers and non-adherers 
(*Significantly different from baseline) 
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Figure 7. Comparison of exercise self-efficacy scores between 
adherers and non-adherers over time (*Significantly different from 
baseline p s 0.05, **Significantly different from baseline p s 0.01 ,  
tSignificant difference between adheres and non-adherers p s 
0.01). 
group effect or group by time interaction for perceived family social support (p = 
0.621 and p = 0.198, respectively). There was a difference over time for 
perceived family support (p < 0.001) and paired comparisons were run to 
determine if baseline differed from week 4, 12, or 24. There was a significant 
increase in perceived family support between baseline and week 4 and 12 (p = 
0.003 and p < 0.001, respectively) with no difference between baseline and week 
24 (Figure 8). There was no time effect (p = 0.294), group effect (p = 0.816), or 
group by time interaction (p = 0.420) for perceived friend support (Figure 9). 
Since the perceived barriers to exercise score consists of a sum of scores 
that identify seven possible barriers to being physically active, total barriers were 
assessed along with individual barriers that scored a "5" or higher at baseline 
which indicated an important barrier according to the instrument (78). Repeated 
measures ANOVA was run for perceived barriers to exercise and a time by group 
interaction was found (p < 0.001) (Figure 10). Independent t-tests were used to 
compare adherers with non-adherers at each time point with the only difference 
at week 24 (p < 0.001 ). At this time point, non-adherers were beginning to report 
a rise in perceived barriers while adherers were continuing to experience a 
decline in perceived barriers. Paired comparisons were run separately for the 
adherers and non-adherers to examine differences between baseline and week 
4, 12, and 24 compared to baseline. Non-adherers had significantly lower scores 
on perceived barriers between baseline and week 4, week 12, and week 24 (p < 
0.001, p < 0.001, p = 0.002, respectively). There was also a significant decrease 
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Baseline Week 4 Week 12 Week 24 
Time 
Figure 10. Comparison of perceived barriers to exercise scores between 
adherers and non-adherers over time (Significant difference between 
adherers and non-adherers, p < 0.001 ). 
in perceived barriers for adherers between baseline and week 4, week 12, and 
week 24 (p < 0.001). 
Barriers with a mean score of "5" or higher at baseline were; lack of 
willpower (7.3 ± 1.8), lack of time (5.2 ± 2.2), and lack of energy (5. 1  ± 2.8) . .  
Repeated measures ANOVA was run for lack of willpower and there was a 
significant time by group interaction (p < 0.001) (Figure 11). Independent t-tests 
revealed that adherers and non-adherers differed from each other only at week 
24 (p < 0.001 ). Paired comparisons were run separately for the adherers and 
non-adherers to examine differences between baseline and week 4, 12, and 24. 
Non-adherers were significantly lower at week 4, 12, and 24 compared to 
baseline (p < 0.001, p < 0.001, and p = 0.001, respectively). Adherers also 
experienced a significant decrease between baseline and week 4, 12, and 24 (p 
< 0.001). 
Repeated measures ANOVA was run for lack of time and there was a 
significant time by group interaction (p < 0.001). Independent t-tests revealed that 
adherers and non-adherers differed from each other only at week 24 (p < 0 .001 ). 
Paired comparisons were run separately for the adherers and non-adherers to 
examine differences between baseline and week 4, 12, and 24. Non-adherers 
differed from baseline at week 4 and 12 (p < 0.001), with no difference between 
baseline and week 24 (p = 0.683). Adherers had a significant decrease between 
baseline and week 4, 12, and 24 (p < 0.001) (Figure 12). 
Repeated measures ANOVA was run for lack of energy and there was a 
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Figure 11. Comparison of adherers vs. non-adherers for the lack of 
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Figure 12. Comparison of adherers vs. non-adherers for the lack of 
time barrier (*Significant difference between groups) 
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adherers and non-adherers differed from each other only at week 24 (p < 0.001 ) .  
Paired comparisons were run separately for the adherers and non-adherers to 
examine differences between baseline and week 4, 12, and 24. Non-adherers 
differed from baseline at week 4 and 12 (p = 0.002 and p = 0.005, respectively), 
with no difference between baseline and week 24 (p = 0.762). Adherers had a 
significant decrease from baseline at week 4, 12, and 24 (p = 0.003, p < 0.001, 
and p < 0.001, respectively) (Figure 13). 
Chi square analyses were used to determine relationships between 
adherence category and categorical items on an exit questionnaire that was 
administered at week 24. There was a significant relationship (x2 = 9.183, p = 
0.002) between being a non-adherer and preferring to have met with the 
researcher weekly during the entire intervention. Results indicate that 7 4.2% of 
non-adherers would have preferred to keep weekly meetings with the researcher 
compared with only 33.3% of the adherers. There was no relationship with being 
an adherer or non-adherer and feeling that the initial weekly check-ins with the 
researcher were useful, with 90.9% of participants feeling it was useful (x,2 = 
2.957, p = 0.086) . Regardless of group, 81.8% of participants felt they were more 
active at week 24 compared to when they began the intervention (x,2 = 2.776, p = 
0.096). Independent t-tests revealed that adherers and non-adherers differed 
from each other when asked how many days per week that the pedometer was 
worn after the weekly meetings ceased, adherers reported wearing it 7 days per 
week and non-adherers reported wearing it 5.8 days per week (p = 0.014). There 
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Figure 13. Comparison of adherers vs. non-adherers for the lack of 
energy barrier (*Significant difference between groups) 
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they felt they achieved 10,000 steps per day after the weekly meetings ceased, 
adherers reported achieving the goal 6 days per week and non-adherers 
reported achieving the goal 3.3 days per week (p = 0.001). 
Analysis of Walking Strategies 
Text analysis was used to determine categories, based on linguistics, for 
qualitative data. Participants were asked to identify specific strategies used 
during the intervention to increase steps per day and results show that the main 
categories that emerged were: purposeful walking (n = 46), making every step 
count (n = 37), and constant self-monitoring (n = 26). Participants were also 
asked if the pedometer was helpful in terms of increasing activity and if 'yes' how 
was it helpful. All participants reported the pedometer was useful and the main 
categories that emerged for why were: constant and immediate feedback (n = 
35), increased motivation to achieve daily step goal (n = 15), and objective 
measure of activity (n = 14) . Fifty participants felt the weekly meetings made it 
easier to meet the recommendation in the first part of the intervention and the 
main reasons why were: accountability (n = 24), positive interaction with the 
researcher (n = 21), and encouragement (n = 15). Thirty-one participants 
indicated they would have preferred meeting with the researcher throughout the 
intervention, and the main categories for why were: accountability (n = 22), 





The primary purpose of this study was to examine the effects of 4 weeks 
of contact versus 12 weeks of contact with a fitness professional when women 
are beginning a home-based 10,000 steps per day walking program. The 
dependent variables of interest were daily step accumulation, physical 
characteristics, exercise self-efficacy, perceived social support, and perceived 
barriers to exercise over a 24-week period. This study did not find an interaction 
or a group effect for any variable of interest. Overall, there was a significant 
increase in step volume, and average steps per day were higher than baseline at 
all time points (Figure 1 ). For this sample of women, there was also a decrease 
in total perceived barriers to exercise between baseline and weeks 4, 12, and 24 
(Figure 4). There was a significant increase above baseline in exercise self­
efficacy and perceived social support observed at weeks 4 and 12, but these 
variables had decreased again by week 24 (Figures 2 & 3). 
There is currently no consensus on the ideal amount of time that a 
physical activity intervention should last and what should occur at the points of 
contact. It has been suggested that a theory-based physical activity intervention 
may prove most useful in eliciting behavior change (17). The current intervention 
was based on social cognitive theory where, according to Bandura (3), self­
efficacy is an important determinant of behavior. Social cognitive theory is 
dynamic in nature and does not focus on progressing a person through stages of 
change, but rather focuses on increasing self-efficacy cognitions to change 
77 
beliefs, in an effort to improve long-term behavior (3). This study proposes a 
more mutually influential relationship between psychosocial variables and 
behavior change. For example, perceived barriers to exercise and social support 
were presented as variables that could directly influence exercise behavior or 
influence behavior by affecting other variables such as exercise self-efficacy. 
There are several components to exercise self-efficacy, including mastery 
experiences and verbal persuasion. Since this was a pedometer-based walking 
intervention, a measure of mastery experience was the assessment of average 
steps per day throughout the intervention, which indicated a change in exercise 
behavior. Verbal persuasion came from weekly individual meetings where the 
researcher provided positive feedback such as encouragement and strategies for 
increasing activity. Regardless of group assignment, all participants received the 
same physical activity recommendation, informational handouts in the same 
order, and met with the same researcher, making the individual weekly meetings 
consistent between participants. The handouts were designed to be informative 
and support the participants in their efforts to increase activity. Another purpose 
of the handouts was to reinforce outcome expectations of living an active life 
including improved psychological and physical health. Topics addressed in the 
handouts were: benefits of the 10,000 steps per day recommendation, how to 
build steps into the day, physical activity and women's health, psychological 
benefits of exercise, overcoming barriers to exercise, self-monitoring/tracking 
progress, creating a social support network, tips for an active lifestyle/time 
management, exercising in the elements, and goal setting (Appendix H). Many 
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participants commented that these handouts were informative and useful. 
Overall, participants were more active throughout the 24-week study, and there 
were no differences in adherence, exercise self-efficacy, perceived social 
support, or perceived barriers based on receiving 4 weeks or 12 weeks of 
weekly contact. This leads to the conclusion that the additional 8 weeks of 
contact did not change behavior or psychological variables. 
To further examine the characteristics of those who were successful 
throughout the intervention, participants were classified as adherers and non­
adherers based on a cut point of averaging 9500 steps per day throughout the 
intervention. This cut point is consistent with Anshel's (1) definition of adherence 
which is the tendency of an individual to continue with a behavior once he or she 
has agreed to undertake that behavior and with Schneider and colleagues (64) 
who also examined adherence to the 10,000 steps per day recommendation. The 
first significant difference in average steps per day between adherers and non­
adherers was seen for the average of weeks 9 to 12, suggesting that adherence 
during the first 6 months of exercise may be determined in as few as 9 weeks. 
Assessment of adherence for this study may have been affected by the 
strict cut point of � 9500 steps per day. Also, the daily requirements of the 
recommendation may make it harder for some people to achieve; yet, the rate of 
adherence over a 6-month period was similar to other studies (16, 17, 64). 
Accurately comparing adherence patterns between this and other studies that 
examined a home-based walking protocol is challenging, since different criteria 
for adherence were used in these investigations. Wilbur et al. (82) had an 
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adherence rate of 64.8% with an adherence cut point of completing 77 out of 96 
prescribed walks over a 24-week period, as long as there was not a lapse of 
longer than one week. This translates to completing 80% of prescribed walks. In 
a more direct comparison, this study modeled its cut point for adherence after 
Schneider et al. (64) who observed an adherence rate of 50% of those who 
completed a 36-week intervention. Only 34% of Schneider et al. 's participants 
who initiated the exercise intervention adhered to the entire program. The current 
investigation had an adherence rate of 45.5% for those who completed the 
intervention and 40% for those who initiated exercise. It is important to note that 
a direct comparison to Schneider et al. (64) cannot be made due to different 
intervention lengths. Adherence is the ultimate goal with any exercise behavior 
change and the longer that one adheres, the more likely behavior change will be 
sustained. 
Despite the fact that adherers had significantly higher step counts than 
non-adherers after week 8, there was no difference for any psychological 
variable until week 24. Participants had higher scores on exercise self-efficacy at 
weeks 4 and 12. At week 24 the adherers still had significantly elevated scores 
compared to baseline, while the non-adherers had a decrease in scores which 
were similar to baseline measures. Unlike Oman and King (52), who found that 
baseline self-efficacy significantly predicted early exercise adherence for months 
1 to 6, baseline exercise self-efficacy did not predict early adherence in this 
sample. However, adherers having higher scores over time for exercise self­
efficacy was consistent with the findings of Sherwood et al. (68), McAuley et al. 
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(43), D'Alonzo et al. (15), White et al. (80), and Sharma et al. (67) who all found 
that individuals who adhered to an exercise program had high exercise self­
efficacy scores. These results add to exercise self-efficacy literature by 
confirming that higher exercise self-efficacy scores are related to adherence. 
These results also demonstrate that different amounts of contact with a frtness 
professional did not have a relationship with the increase in exercise self­
efficacy; therefore, the actual impact of contact with a fitness professional 
remains unknown. 
The intervention was also successful in decreasing the amount of total 
perceived barriers to exercise for both adherers and non-adherers, with both 
groups scoring significantly lower for total barriers at week 24 compared to 
baseline. The main difference between adherers and non-adherers was that at 
week 24, the adherers had continued to decrease the amount of barriers they 
perceived while the non-adherers experienced a rise in total perceived barriers. 
Therefore, even with the overall decrease, the adherers scored significantly lower 
for total barriers than non-adherers at week 24. The identification of lack of time 
and lack of energy at baseline are consistent with the typical barriers to exercise 
associated with women in general (21, 53, 83). Lack of willpower was another 
important barrier that emerged for this sample. Individuals who identified this as a 
significant barrier scored high on the following items: had a difficult time starting 
an exercise program, were likely to find an excuse not to exercise, and cannot 
stay committed to an exercise program (78). At the conclusion of the intervention, 
non-adherers identified lack of willpower, lack of time, and lack of energy as their 
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top three barriers to exercise and their scores for these barriers were significantly 
higher than adherers. These barriers may represent specific challenges that 
women face such as balancing family and career, further supporting a lifestyle 
approach to physical activity and the use of pedometers as a method of constant 
self-monitoring. Overall, these findings indicate that overcoming barriers may be 
important for sedentary women to adhere to exercise. 
The exact role that social support plays in exercise adherence is not fully 
understood. In this sample, both adherers and non-adherers had an increase in 
perceived social support scores at weeks 4 and 12, but these scores decreased 
by week 24. These results are not consistent with research that suggests that 
social support for exercise is related to exercise participation in women (20, 49, 
71). Interestingly, the increase in perceived social support coincided with the 
portion of the intervention when participants experienced the majority of contact 
with the researcher and this pattern did not differ between adherers and non­
adherers or between the 4-week group and the 12-week group. 
One limitation of the Social Support and Exercise Survey is that it only 
measures support from family and friends and does not consider other people 
that may provide support such as a fitness professional or an organized support 
group. Also, this was a home-based walking program where participants could 
individualize their activity; therefore, the role of the fitness professional could be 
different with other types of exercise in a more structured setting. The 
development of a survey that measures social support from a fitness professional 
would be beneficial as the effects of this type of support on exercise behavior 
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have not been firmly established. Due to the various needs of the individual, and 
the countless ways that social support can be delivered (20), it may be 
advantageous to address social support on an individual basis. This was evident 
as the majority of adherers in this sample did not prefer to meet with the 
researcher throughout the intervention, they did have a decrease in the amount 
of perceived social support at week 24, yet they continued to adhere to the 
recommendation. These findings suggest that the amount of social support and 
the type of social support needed may differ greatly among individuals when it 
comes to enhancing exercise behavior. 
Another important aspect of this investigation was the identification of 
specific strategies that these women used to achieve the 10,000 steps per day 
goal. One of the unique aspects of the 10,000 steps per day recommendation is 
the lifestyle approach where steps can be built into one's day. To support the 
lifestyle approach, the women in this study were not required to accumulate 
steps in a certain way; in fact they were encouraged to find strategies that fit 
within their lifestyle. Only one other known study examined how people build 
steps into their day (12), but in that study individuals decided on certain 
strategies ahead of time and then focused on implementing those specific 
strategies over the next week. In the current study, women were asked at the 
end of the 24-week period to identify up to three strategies that they used 
consistently to reach 10,000 steps per day. These open-ended answers were 
thematized by the researcher and confirmed with computer-assessed text 
analysis. With a variety of responses, the four main strategies that emerged were 
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purposeful walking, constant self-monitoring, time-management, and making 
every step count. Purposeful walking was the most frequently cited strategy. 
Some examples of purposeful walking were taking a walk for a specific amount of 
time (outdoor or treadmill), walking until a certain number of steps were 
achieved, walking early in the day, walking after work, walking on a lunch break, 
and walking while watching television. These strategies are not surprising as 
several studies have shown that a purposeful walk is necessary for sedentary 
people to achieve 10,000 steps per day (31, 36, 69, 84). Checking the pedometer 
frequently was another strategy. Women reported checking it often so that they 
knew how far they were from the goal throughout the day. The pedometer served 
as a constant reminder that there was a daily step goal to achieve. These 
findings are consistent with another study that found that women who reported 
wearing their pedometer more often also reported more daily activity compared 
to those who reported not wearing their pedometer as often (30) . Many 
participants (n = 40) reported that time had to be set aside each day to achieve 
the 10,000 steps per day. Referring back to the purposeful walk that many 
women needed in order to achieve the goal, they needed to identify and reserve 
time that would be available for walking. Although purposeful walks were critical 
to achieving the 10,000 steps per day goal, women also tended to look for ways 
to build in steps to their daily routine. The strategy of making every step count 
included parking farther away, taking stairs whenever possible, and doing more 
household chores. 
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These findings lend additional support for the 1 0,000 steps per day 
recommendation as a viable option for increasing daily activity in sedentary 
individuals. Participants had to consciously alter daily routines to takes more 
steps in a day and this often resulted in purposeful walking. Although over half 
the sample did not regularly adhere to the program, they did significantly 
increase daily activity over baseline and this difference was still significant 
despite a gradual drop off in average steps per day. Overall, this sample was 
significantly more active throughout the intervention than they were when the 
volunteered for the study suggesting some level of behavior change did occur. 
There was also an overall improvement for all participants in body fat percentage 
and waist and hip circumference. A significant loss of body mass and reduction 
in BM I was only observed in the adherers. 
The use of an exit questionnaire gave the participants a chance to provide 
feedback regarding their experience with this pedometer-based recommendation. 
Several questions allowed the women to provide answers in their own words. 
Some of these questions were about whether the weekly meetings were useful 
and why, and if they would have preferred to continue the meetings and why. 
The majority of the participants felt that the weekly meetings were useful and the 
main reason given was because they felt accountable to someone. Participants 
also reported positive interaction with the researcher made the meeting useful; 
this included strategizing, coaching, and encouragement. Of the women who 
would have preferred continuing the meetings, accountability was cited as the 
main reason. It is important to note that the non-adherers were more likely to 
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have wanted to continue with the meetings suggesting that those who are not 
adhering to an exercise program may do better if accountability to someone 
continues over time. Although the non-adherers from the 12-week group 
indicated that they would have preferred to keep the weekly meetings throughout 
the study, they had already started to significantly differ from the adherers by 
week 9 when they were still meeting weekly. While these participants believed 
that continued contact would have made a difference in adherence, it was not a 
factor for weeks 9 to 12. 
There were several strengths to this study including that participants in 
both randomly assigned groups had contact with the same researcher throughout 
the intervention, which eliminated any bias that could have emerged due to 
multiple researchers providing different information. Additionally, adherence was 
objectively measured with a pedometer thus not relying on subjective evaluation 
of daily walking. A limitation of this study is that a rather homogenous group of 
middle-aged, overweight, and previously sedentary women served as 
participants thus results may not apply to all groups. Another limitation of this 
study is that walking was the only activity examined . Because pedometers were 
the tools used to quantify physical activity, subjects were not given the option to 
use cycling, swimming, or other non-ambulatory activity for exercise. Additionally, 
other factors that may influence exercise behavior such as marital status, number 
and age of kids, and socioeconomic status were not examined. The possible 
effect of seasonality was not controlled for as all participants were enrolled in 
July and August and all post-testing occurred in January and February. It is also 
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important to note that this was only a 24-week study and long-term adherence 
was not addressed. 
Since most new exercisers drop out within the first 3 to 6 months (16), this 
time frame is rather crucial for health and fitness professionals to make an 
impact. With limited resources and funds available for public health initiatives, 
health and fitness professionals must be efficient and effective when delivering 
information. Without a gold standard for the design of physical activity 
interventions, an ideal amount of time for an intervention needs to be 
established, as well as guidelines of what should occur during that time. For this 
sample. all the participants who dropped out did so by week 12, which is also 
when adherence had been set, making it an important time to establish physical 
activity patterns. 
With the high prevalence of U.S. adults failing to reach minimum 
recommended levels of physical activity, it is important to identify ways to help 
these individuals become more active. The use of a theory-based intervention 
may serve as a guide to fitness professionals who are interested in a systematic 
approach towards changing exercise behavior. For example, social cognitive 
theory encourages a fitness professional to use a variety of tools, including 
verbal persuasion and mastery of the exercise behavior, to enhance exercise 
self-efficacy leading to improved exercise behavior. This study demonstrates the 
importance of increasing levels of exercise self-efficacy and decreasing 
perceived barriers, as these were variables that differed significantly between 
adherers and non-adherers after 24 weeks. As fitness professionals seek 
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methods for increasing daily physical activity, pedometer-monitored goals should 
be considered as they are capable of increasing daily activity in sedentary 
individuals (31, 36, 64, 84), along with improving health outcomes (48, 72). They 
also provide a concrete measure of daily activity that allows people to self­
monitor their daily progress towards a step goal, and there is no limit to how one 
decides to build steps into the day. However, based on the present study and 
that of Schneider et al. (64) sedentary adults may have difficulty adhering to this 
recommendation or may discontinue participation altogether for a variety of 
reasons. With a variety of alarming statistics regarding physical inactivity and the 
increased risk for disease that inactivity brings, behavior change regarding 
exercise is essential. It is the responsibility of fitness professionals to provide as 
many strategies and tools as possible to help sedentary individuals engage in 
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INFORMED CONSENT FORM 
Investigator: Cherilyn Hultquist, M.S. 
Address: 
The University of Tennessee 
Department of Exercise, Sport, and Leisure Studies 
1914 Andy Holt Ave. 
Knoxville, 1N 3 7966 
Telephone: (865) 974-6040 
Purpose 
You are invited to participate in a research study. The purpose of this study is to 
determine the effectiveness of the exercise prescription, "Walk 1 0,000 steps per day." If 
you give your consent, you will be asked to perform the testing below. This testing will 
take approximately one hour. You will first complete a health history questionnaire to 
determine your health status. Body composition, circumference measurements, and blood 
pressure will be determined in the Applied Physiology Laboratory in the HPER building 
on the UT campus. You will report to the lab following an overnight fast having 
abstained from both food and exercise the morning of the test. 
Testing 
1 .  Resting blood pressure will be measured using a stethoscope and a mercury 
sphygmomanometer, much like the blood pressure procedures in a doctor's office. You 
will be seated for 5-1 0  minutes in a comfortable position prior to the measurement. This 
procedure will be repeated 3 times after short rest periods to ensure accuracy. 
2. We will measure your height, weight, and the distance around your hips and waist. 
3 .  Your body fat will be determined using the Bod Pod and Bioelectrical Impedance 
Analysis (BIA). During these tests you will wear either a swimsuit or your 
undergarments. The Bod Pod is a machine that is able to measure your body size as you 
sit inside it. You will sit in the Bod Pod chamber for 2-3 one-minute trials. While in the 
chamber you will be able to breathe normally and see your surroundings. After the Bod 
Pod test, you will have your body fat measured with the BIA. This technique measures 
electrical currents in your body. This instrument is a scale as well as a BIA and you will 
stand on the scale while holding two hand grips for a few seconds while your body fat 
percentage is being determined. 
4. You will fill out 3 separate questionnaires about barriers to exercise that you 
experience, how confident you are in your ability to exercise, and how much support you 
have from your family and friends regarding exercise. 
5. A baseline walking assessment will take place for 1 week following the lab tests. You 
will wear a pedometer ( step counter) on your belt or waistband in order to count your 
steps each day. You will return to the lab 7 days after the lab tests in order for us to 
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gather information from your pedometer. We do not want you to change your activity 
levels during this time. At the end of this 1 week period, we will determine whether you 
fit the activity profile to be included in this study. If you do not, you will still be given all 
of the health information we have collected and we will help design an individual 
exercise program for you. 
Exercise Training 
The exercise training will begin after the 1 week baseline assessment. You will wear a 
digital pedometer on your belt or waistband everyday. This pedometer can be opened to 
check your step count throughout the day. For 24 weeks you will "Walk 10,000 steps per 
day." You will keep a daily activity log in which you will record your steps per day and 
other physical activities at the end of each day. During the first 12 weeks you will report 
to the Applied Physiology Lab to return your activity log and receive feedback. Each 
visit will last about 10  ntjnutes. At 4 weeks all testing will be repeated in addition to 
your normal visit. At the end of the 12  weeks weekly visits will cease and all testing will 
be repeated. After the initial 12  weeks of the study, you will continue with the exercise 
recommendation of "Walk 10,000 steps per day" but you will no longer report to the lab 
each week. You will however, continue to record your steps per day and physical activity 
each day and you will send your daily log sheets to the lab each week. You will then 
return to the lab after 24 weeks for further testing. At 24 weeks an exit questionnaire will 
also be filled out. 
Potential Risks 
The risks associated with exercising are very slight in a healthy population during 
submaximal exercise. These risks include abnormal blood pressure responses, musculo­
skeletal injuries, dizziness, difficulty in breathing, and in rare cases heart attack or death. 
If you experience any abnormal feelings while walking such as chest pain or severe 
breathlessness, you should contact your physician immediately. There are no known 
risks to the laboratory tests you will complete. 
Benefits of Participation 
From the results of your tests, you will be told your body fat percentage, blood pressure 
and circumference measurements. Additionally you will receive valuable information 
regarding exercise prescription and your average steps per day. Previous studies have 
shown walking to be important in controlling weight and blood pressure, so you may 
experience these benefits. After the intervention is over, you will have an opportunity to 
make an appointment with Cherilyn to discuss further exercise goals. 
Confidentiality 
The information obtained from these tests will be treated as privileged and confidential 
and will consequently not be released to any person without your consent. However, the 
information will be used in research reports and presentations; however your name and 
other identity will not be disclosed. 
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Contact Information 
If you have questions at any time concerning the study or the procedures, ( or you 
experience adverse effects as a result of participating in this study,) you may contact 
Cherilyn Hultquist at any time (865) 974-6040 or Dr. Dixie Thompson at (865) 974-
8883 . If you have questions about your rights as a participant, contact Research 
Compliance Services of the Office of Research at (865) 974-3466. 
Right to Ask Questions and to Withdraw 
You are free to decide whether or not to participate in this study and are free to withdraw 
from the study at any time. 
Before you sign this form, please ask questions about any aspects of the study, which are 
unclear to you. 
Consent 
By signing, I am indicating that I understand and agree to take part in this research study. 
Your signature Date 
Researcher's signature Date 
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INFORMED CONSENT FORM 
Investigator: Cherilyn Hultquist, M.S. 
Address: 
The University of Tennessee 
Department of Exercise, Sport, and Leisure Studies 
19 14  Andy Holt Ave. 
Knoxville, TN 3 7966 
Telephone: (865) 974-6040 
Purpose 
You are invited to participate in a research study. The purpose of this study is to 
determine the effectiveness of the exercise prescription, "Walk 10,000 steps per day." If 
you give your consent, you will be asked to perform the testing below. This testing will 
take approximately one hour. You will first complete a health history questionnaire to 
determine your health status. Body composition, circumference measurements, and blood 
pressure will be determined in the Applied Physiology Laboratory in the HPER building 
on the UT campus. You will report to the lab following an overnight fast having 
abstained from both food and exercise the morning of the test. 
Testing 
1 .  Resting blood pressure will be measured using a stethoscope and a mercury 
sphygmomanometer, much like the blood pressure procedures in a doctor's office. You 
will be seated for 5-1 0  minutes in a comfortable position prior to the measurement. This 
procedure will be repeated 3 times after short rest periods to ensure accuracy. 
2. We will measure your height, weight, and the distance around your hips and waist. 
3 .  Your body fat will be determined using the Bod Pod and Bioelectrical Impedance 
Analysis (BIA). During these tests you will wear either a swimsuit or your 
undergarments. The Bod Pod is a machine that is able to measure your body size as you 
sit inside it. You will sit in the Bod Pod chamber for 2-3 one-minute trials. While in the 
chamber you will be able to breathe normally and see your surroundings. After the Bod 
Pod test, you will have your body fat measured with the BIA. This technique measures 
electrical currents in your body. This instrument is a scale as well as a BIA and you will 
stand on the scale while holding two hand grips for a few seconds while your body fat 
percentage is being determined. 
4. You will fill out 3 separate questionnaires about barriers to exercise that you 
experience, how confident you are in your ability to exercise, and how much support you 
have from your family and friends regarding exercise� 
5. A baseline walking assessment will take place for 1 week following the lab tests. You 
will wear a pedometer (step counter) on your belt or waistband in order to count your 
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steps each day. You will return to the lab 7 days after the lab tests in order for us to 
gather information from your pedometer. We do not want you to change your activity 
levels during this time. At the end of this 1 week period, we will determine whether you 
fit the activity profile to be included in this study. If you do not, you will still be given all 
of the health information we have collected and we will help design an individual 
exercise program for you. 
Exercise Training 
The exercise training will begin after the 1 week baseline assessment. You will wear a 
digital pedometer on your belt or waistband everyday. This pedometer can be opened to 
check your step count throughout the day. For 24 weeks you will "Walk 10,000 steps per 
day." You will keep a daily activity log in which you will record your steps per day and 
other physical activities at the end of each day. During the first 4 weeks you will report to 
the Applied Physiology Lab to return your activity log and receive feedback. Each visit 
will last about 10 minutes. At 4 weeks weekly visits will cease and all testing will be 
repeated. After the initial 4 weeks of the study, you will continue with the exercise 
recommendation of "Walk 10,000 steps per day" but you will no longer report to the lab 
each week. You will however, continue to record your steps per day and physical activity 
each day and you will send your daily log sheets to the lab each .week. You will then 
return to the lab after 12  and 24 weeks for further testing. At 24 weeks an exit 
questionnaire will also be administered. 
Potential Risks 
The risks associated with exercising are very slight in a healthy population during 
submaximal exercise. These risks include abnormal blood pressure responses, musculo­
skeletal injuries, dizziness, difficulty in breathing, and in rare cases heart attack or death. 
If you experience any abnormal feelings while walking such as chest pain or severe 
breathlessness, you should contact your physician immediately. There are no known 
risks to the laboratory tests you will complete. 
Benefits of Participation 
From the results of your tests, you will be told your body fat percentage, blood pressure 
and circumference measurements. Additionally you will receive valuable information 
regarding exercise prescription and your average steps per day. Previous studies have 
shown walking to be important in controlling weight and blood pressure, so you may 
experience these benefits. After the intervention is over, you will have an opportunity to 
make an appointment with Cherilyn to discuss further exercise goals. 
Confidentiality 
The information obtained from these tests will be treated as privileged and confidential 
and will consequently not be released to any person without your consent. However, the 
information will be used in research reports and presentations; however your name and 
other identity will not be disclosed. 
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Contact Information 
If you have questions at any time concerning the study or the procedures, ( or you 
experience adverse effects as a result of participating in this study,) you may contact 
Cherilyn Hultquist at any time (865) 974-6040 or Dr. Dixie Thompson at (865) 974-
8883. If you have questions about your rights as a participant, contact Research 
Compliance Services of the Office of Research at (865) 974-3466. 
Right to Ask Questions and to Withdraw 
You are free to decide whether or not to participate in this study and are free to withdraw 
from the study at any time. 
Before you sign this form, please ask questions about any aspects of the study, which are 
unclear to you. 
Consent 
By signing, I am indicating that I understand and agree to take part in this research study. 
Your signature Date 
Researcher's signature Date 
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Appendix C:  Health H istory Questionnaire 
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HEALTH HISTORY QUESTIONNAIRE 
NAME DATE ------------- ----------
DATE OF BIRTH AGE --------- -----------
ADDRESS ---------------------------
PHONE NUMBERS (HOME) ______ (WORK) _____ _ 
e-mail address: -------------------------
When is the best time to contact you? _________________ _ 
Please answer the following questions. This information will only be used for research 
purposes and will not be made public. Please answer the following questions based on 
physical exercise in which you regularly engage. This should not include daily work 
activities such as walking from one office to another. 
1 .  Do you regularly engage in exercise? Yes/No If yes, please describe. 
2. On average, how many times per week do you engage in exercise training? 
0 __ 1 __ 2 __ 3 __ 4 __ 5 __ 6 __ 7 __ 
3. On average, how long do you exercise each time? · 
0-19  minutes __ 20-40 minutes __ more than 40 minutes __ 
4. How long have you been exercising at this level? 
Less than 6 months 
6 - 12 months 
1 - 2 years 








High Blood Pressure 
Any heart problem 
Lung Disease 
Seizures 









Hyper- or Hypothyroidism 
AIDS 























































Have you recently had any of the following symptoms? Please check if so. 
Chest Pain ( ) 
Shortness of Breath ( ) 
Heart palpitations ( ) 
Severe headache ( ) 
Coughing up blood ( ) 
Low blood sugar ( ) 
Feeling faint or dizzy ( ) 
Leg numbness ( ) 
Do you smoke? Yes/No 
1 08 
Frequent Urination ( ) 
Blood in Urine ( ) 
Leg or ankle swelling ( ) 
Significant emotional problem ( ) 
Blurred vision ( ) 
Difficulty walking ( ) 
Weakness in arm ( ) 
If yes, how many per day? -----
Are you currently trying to lose weight (through diet, exercise, and/or medication)? 
Yes/No 
Are you tal<lng any medications? Yes/No 
If yes, please 
describe: ---------------------------
Can you walk 1 continuous mile without pain or discomfort? _________ _ 
OTHER INFORMATION 




I have been given the opportunity to ask questions about any of the above items that were 
unclear, and I have answered all questions completely and truthfully to the best of my 
knowledge. 
SIGNATURE DATE ---------------- --------
1 09 
Appendix D: Barriers Specific Self-Efficacy Scale 
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Barriers Specific Exercise Self-Efficacy Scale 
The following items reflect situations that are listed as common reasons for 
preventing individuals from participating in exercise sessions or, in some 
cases, dropping out. Using the scales below please indicate how confident 
you are that you could exercise in the event that any of the following 
circumstances were to occur. 
Please indicate the degree to which you are confident that you could 
exercise in the event that any of the following circumstances were to occur 
by circling the appropriate %. Select the response that most closely 
matches your own, remembering that there are no right or wrong answers. 
For example, in question #1 if you have complete confidence that you 
could exercise even if "the weather was very bad," you would circle 1 00%. 
If, however, you had no confidence at all that you could exercise, if you 
fai led to make or continue making progress (that is, confidence you would 
not exercise}, you would circle 0%. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
NOT AT ALL MODERATELY HIGHLY 
CONFIDENT CONFIDENT CONFIDENT 
I BELIEVE THAT I COULD EXERCISE REGULARLY FOR THE NEXT 3 
MONTHS IF: 
1 .  The weather was very bad (hot, humid, rainy, cold). 
0%, 1 0%, 20% 30% 40% 50% 60% 70% 80%, 90% 1 00% 
2.  I was bored by the program or activity. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
3. I was on vacation. 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
1 1 1  
Mark your answer by circling a 0/4. 
0% 1 0% 20% 30%, 40% 50%, 60% 70°/o 80% 90% 1 00% 
NOT AT ALL MODERATELY HIGHLY 
CONFIDENT CONFIDENT CONFIDENT 
I BELIEVE THAT I COULD EXERCISE REGULARLY FOR THE NEXT 3 
MONTHS IF :  
4.  I was not interested in the activity. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
5. I felt pain or discomfort when exercising .  
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
6. I had to exercise alone. 
0% 1 0% 20% 30% 40% 50% 60%, 70% 80% 90% 1 00% 
7. It was not fun or enjoyable. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
8. It became difficult to get to the exercise location . 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
9. I didn't l ike the particu lar activity program that I was involved in .  
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
1 1 2 
Mark your answer by circling a %. 
0% 1 0% 20°/o 30% 40% 50% 60% 70% 80% 90% 1 00% 
NOT AT ALL MODERATELY HIGHLY 
CONFIDENT CONFIDENT CONFIDENT 
I BELIEVE THAT I COULD EXERCISE REGULARLY FOR THE NEXT 3 
MONTHS IF: 
1 0. My schedule conflicted with my exercise session. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
1 1 .  I felt self-conscious about my appearance when I exercised. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
1 2 . An instructor does not offer me any encouragement. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
1 3. I was under personal stress of some kind. 
0% 1 0% 20% 30% 40% 50% 60% 70% 80% 90% 1 00% 
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Appendix E :  Social Support for Exercise Scale 
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Social Support and Exercise Survey 
Below is a list of things people might do or say to someone who is trying to exercise regularly. If 
you are not trying to exercise, then some of the questions may not apply to you, but please read and give an 
answer to every question. 
Please rate each question twice. Under family, rate how often anyone living in your household has 
said or done what is described during the last three months. Under friends, rate how often your friends, 
acquaintances, or coworkers have said or done what is described during the last three months. 






Often Very often 
4 5 
During the past three months, my family ( or members of my household) or friends: 
Family 
1 .  Exercised with me. 1 .  
2 .  Offered to exercise with me 2. 
3 .Gave me helpful reminders to exercise 3. 
("Are you going to exercise tonight?") 
4. Gave me encouragement to stick with my exercise 4. 
program. 
5. Changed their schedule so that we could exercise 5. 
together. 
6. Discussed exercise with me. 6. 
7. Complained about the time I spend exercising 7. 
8. Criticized me or· made fun ofme for exercising. 8. 
9. Gave me rewards for exercise (bought me something 9. 
or gave me something I like). 
10. Planned for exercise on recreational outings IO. 
1 1 . Helped plan activities around my exercise. 1 1 . 
12. Asked me for ideas on how they can get more 12. 
exercise. 





1 .  
2. 








1 1 . 
12. 
13.  
1 1 5 
Appendix F:  Barriers to Being Active Quiz 
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Barriers to Being Active Quiz 
Directions: Listed below are reasons that people give to describe why they do not get as 
much physical activity as they think they should. Please read each statement and indicate 
how likely you are to say each of the following statements: 
How like!! are IOU to sa!? 
Very Somewhat Somewhat Very 
Likely Likely Unlikely Unlikely 
l .  My day is so busy now, I just don't think I can 
make the time to include physical activity in my 
regular schedule. 
2. None of my family members or friends like to 
do anything active, so I don't have a chance to 
exercise. 
3 .  I'm just too tired after work to get any 
exercise. 
4. I've been thinking about getting more exercise, 
but I just can't seem to get started. 
5. I'm getting older, so exercise can be risky. 
6. I don't get enough exercise because I have 
never learned the skills from any sport. 
7. I don't have access to jogging trails, swimming 
pools, bike paths, etc. 
8. Physical activity talces too much time away 
from other commitments-time, work, family, etc. 
9. I'm embarrassed about how I will look when I 
exercise with others. 
10. I don't get enough sleep as it is. I just 
couldn't get up early or stay up late to get some 
exercise. 
1 1 . It's easier for me to find excuses not to 
exercise than to go out and do something. 
12. I know of too many people who have hurt 
themselves by overdoing it with exercise. 
13 .  I really can't see learning a new sport at my 
age. 
14. It's just too expensive. You have to talce a 
class or join a club or buy the right equipment. 
1 5. My free times during the day are too short to 
include exercise. 
16. My usual social activities with family and 
friends do not include physical activity. 
17.  I'm too tired during the week and I need the 
weekend to catch up on my rest. 
1 8. I want to get more exercise, but I just can't 
seem to make myself stick to anything. 
19. I'm afraid I might injure myself or have a 
heart attack. 
20. I'm not good enough at any physical activity 
to make it fun. 
2 1 .  If we had exercise facilities and showers at 
work, then I would be more likely to exercise. 
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Appendix G :  Physical Activity Log 
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Physical Activity Log 
Your next appointment is: ________ Week# ___ _ Subject ID ___ _ 
Please fill out this log every day. Be sure to wear your pedometer at all times except when sleeping or 
swimming. Be sure to remove your pedometer from your clothing before you wash them. Remember to put 
your pedometer on as soon as you wake up and as you remove it at night, record your steps for the day. 
Write down specific ways you achieved your step count each day. 
Date:, _______ Pay:, _____ _ 
Time on: ____ Time off: _____ Total steps: _______ _ 
Write down specifically how you built steps into your day. Include types of activities, time spent 
walking, and other stralllgies., _______________________ _ 
If ou exercised toda , did someone exercise with ou? Yes No 
Date: ____ Day: ____ _ 
Time on:, ____ Time off:, _____ Total ltapS:, _______ _ 
Write down specifically how you built steps into your day. Include types of activities, time spent 
walking, and other lblll8gil6 .. _______________________ _ 
If ou exercised toda , did someone exercise with ou? Yes No 
Date:. _____ Day:. _____ _ 
Time on:. ____ Tune otr: _____ Total slaps: _______ _ 
Write down specifically how you built steps into your day. Include types of activities, time spent 
walking, and other strlllllgies. _______________________ _ 
If ou exercised toda , did someone exercise with ou? Yes No 
1 1 9 
Appendix H:  Informational Handouts 
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What is the 10,000 Steps per Day 
Reco111111endation All About .Anyway? 
The 1 0,000 steps per day goal is a popular physical activity 
recommendation that has received recent attention. This 
recommendation can actually be traced back to Japan in the 
1960's as part of a campaign to encourage people to be more 
active throughout the day. It was not until recent years that 
this recommendation gained popularity in the U.S. 
One unique feature of the 1 0,000 steps per day goal is the use 
of a pedometer to measure daily step accumulation. 
Pedometers are "step counters" that are wom at the waistline 
and they digitally record the steps you take. They tally 
accumulated steps throughout the day, which can be viewed, 
and this helps people track their daily physical activity. 
Accumulating 10,000 steps per day is roughly equivalent to 
walking 5 miles per day. People with active jobs probably 
achieve this with work, but for the majority of the population 
deliberate walking is required in order to reach this daily step 
goal. 
Another unique feature is the "lifestyle" approach to exercise 
that this recommendation allows. People can accumulate 
steps throughout the day by making conscious decisions like 
parking farther away, taking stairs instead of elevators, or just 
taking a walk. There is no limit to how steps can be 
accumulated, every step you take counts. Just be careful to 
remove your pedometer if you are going to hit the pool, they 
don't hold up well in water. -----
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How to Build Steps into Your Day 
People use several strategies to build steps into their day, here 
are just a few: 
,/ Take a brisk 30-minute walk each day (outdoor or 
treadmill) 
,/ Walk the dog 
,/ Walk with friends, significant others or children· 
,/ Take a 10-minute walk during your lunch hour 
,/ Deliver messages to co-workers instead of using email or 
phoning 
,/ Take the stairs instead of the elevator 
,/ Don't look for the closest spot, park farther away 
,/ Walk to a neighbor's house instead of phoning or driving 
,/ When watching TV, get up and walk around during 
commercials 
,/ Get up to change the channel 
,/ Window shop 
,/ Organize a "walking meeting" 
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Creating a Social Support Network 
Social support for physical activity refers to the ways others are helpful when it 
comes to reaching your health and fitness goals. There are several types of social 
support and it can come from a variety of sources. 
Social support is: 
• A network of relatives and friends who provide positive feedback. 
• The people in your life giving you emotional support. 
• It consists of compliments on your success, reminders when you deviate, and 
understanding when you are discouraged. 
• The people in your life accepting no excuses from you, but helping you to 
maintain your motivation and commitment to exercise. 
• The people in your life (your network) pulling for you to be a successful exerciser. 
• Emotional support and understanding from others as you struggle with a new 
lifestyle. 
Social Support can come from: 
• Your spouse 
• Family members 
• Neighbors 
• Close friends 
• Fitness professionals 
• Co-workers 
• Social contacts 
• Members at church 
Give those in your social support system permission to: 
• Give open and honest feedback concerning your progress and efforts to exercise. 
• Help keep you on track with your exercise. 
• Compliment your efforts to exercise. 
By establishing a social support network you will: 
• Feel motivated to continue exercising. 
• Feel supported and cared for when you are experiencing a plateau. 
• Feel good about yourself and the efforts you are making. 
• Work harder and longer on your efforts to recover. 
• Become more conscientious in your efforts to exercise. 
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Overcoming Barriers to Exercise 
One key to long-term exercise adherence is the abi l ity to identify 
and overcome barriers to exercise. Here are some tips to 
overcoming common barriers. 
1. Not enough time to exercise: This is one of the most common 
barriers to exercise, but the bottom l ine is that we al l  have the same 
24 hours in each day and regular exercisers consistently make time to 
be active. If you cannot find an extra 30 minutes in a day then try to 
walk  for 5-10 minutes several times a day. Schedule exercise into 
your day and keep it as you would an important meeting, making 
exercise a dai ly priority wi l l  help you find the time. A lso, choose 
activities that you enjoy and that are convenient to you. 
2. Lack of Energy: Keep in mind that fatigue is often self-induced 
through busy work schedules and dai ly stresses. Exercise can actual ly 
decrease stress and make you feel more energized. If you are feel ing 
sluggish then take a brisk walk, this might be the jump-start that you 
need. A lso, if you are too tired after work, try to exercise in the 
morning before your day gets too hectic. 
3. My fami ly and friends don't exercise: Remind your fami ly and 
friends about the benefits of physical activity, that this is important 
to you, and invite them to exercise with you. Find activities that you 
can do with other people, such as walking at lunch with co-workers or 
with neighbors after work. Remember that this is for you and having 
someone to exercise with is not essential . 
4. Boredom or Lack of Enjoyment: It is important to keep physical 
activity fun and enjoyable. Be sure to identify a variety of activities 
that you enjoy so that you have options. Vary your routine by 
exercising at different times of day, or by walking in different 
locations such as a park or a shopping mal l. 
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Physical Activity and Women's Health 
The health benefits for physically active women are endless. Women 
who choose to exercise are often times extending their life and staving 
off disease. It is important for women to take control of their health 
and fitness and experience all the benefits of a healthy and active 
lifestyle. 
For women, exercise can: 
• Reduce the risk of dying early 
• Reduce the risk of dying from heart disease 
• Reduce the risk of developing diabetes 
• Reduce the risk of developing certain cancers 
• Reduce feelings of depression and anxiety 
• Reduce the risk of osteoporosis 
• Reduce the risk of arthritis, or alleviate sypmtoms 
• Prevent or reduce blood pressure 
• Help to control weight 
• Help to build lean muscle and reduce fat 
• Help relieve daily stress 
• Increase energy 
• Promote overall psychological well-being 
Research has also shown that women who lead regularly active lives 
consistently benefit from this activity. Women who take more steps per 
day tend to have lower body fat percentages, lower waist and hip 
circumferences, and fall into a healthful body mass index (BMI) 
category. Therefore, women should engage in daily physical activity 
for a more favorable health profile. 
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Psychologica l Benefits of Exercise 
There are many psychological benefits of  physical activity. Some common benefits are listed below: 
Decreased Dally and Chronic Stress: Exercise is one of the best ways to help you deal with stress. It can help 
relieve stress by creating an outlet from daily tension and anxiety. An exercise session can be a great time to 
socialize with others or take some time for yourself. 
Improved Sel-Confldence and Body Image: Many women are unhappy with their physical appearance. With 
regular exercise, most people see positive physical changes. These results often enhance perception of body 
image and self-confidence. 
Enhanced Moods: When done appropriately, exercise makes most people feel good. This often leads to 
elevation in mood. This may be due to the release of endorphins or simply the distraction from daily stress. 
Several studies have shown that regular exercisers have a better quality of life and are happier overall in 
comparison to sedentary people. 
Alleviate Depression: Studies show that regular exercise is associated with a reduction in the symptoms of 
depression. 
The exact cause of these benefits is unknown, but some possible reasons 
are: 
• Enhanced feeling of control 
• Feeling competent 
• Positive social interactions 




What is self-monitoring? 
Self-monitoring refers to holding yourself accountable to your physical 
activity goals. For example, with the 10,000 steps/day recommendation 
you can use the pedometer to monitor your daily activity and your 
activity log will help you identify how often you are reaching your activity 
goal. By monitoring yourself on several levels you will be more likely to 
correct poor habits and meet your goals 
What types of things should I be tracking? 
• Daily step accumulation 
• Changes in body composition 
• All types of physical activity including time spent in those activities 
• How you successfully built activity into your day 
• Note any positive or negative mood changes due to exercise 
• Personal goals 
How often should I assess my progress? 
In order to determine if you are on the right track you should frequently 
assess your progress. Step accumulation can be assessed throughout each 
day. On a weekly basis, you should determine how many days you met 
your activity goal. If you were successful, take note of how it happened 
and plan to repeat those habits the next week. If you fell short, assess 
which barriers stopped you and map out a plan to overcome those barriers 
the next time they present themselves. 
You should also assess progress with your body composition goals. If you 
are seeing physical results it will motivate you to continue, if you are not 
seeing results you should increase frequency and/or intensity of physical 
activity. You may also wish to consult with a fitness professional on how 
to adjust your exercise routine in order to see results. 
Tips: 
o Write down physical activity immediately after it occurs, while it's 
fresh in your mind. 
o Record your step count at the end of each day. 
o Take note of specific ways you achieved your steps. 
o Keep your log with you at all times. 
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Tips for Active Lifestyles 
./ Make time management a daily habit. 
./ Set your priorities so that daily activity is scheduled into your 
daily routine . 
./ Do not allow the excuse that "there isn't enough time to 
exercise." 
./ Set goals on a daily, weekly, monthly, and yearly basis . 
./ Create a daily schedule or routine that can be followed as near 
as possible on vacations, business trips, weekends, or in times 
of crisis . 
./ Manage all of the little things that take up precious time, i.e., 
reading newspapers and magazines to excess, watching TV, 
gossip or small talk . 
./ Create an atmosphere in which there is a sense of order, 
routine, and purpose yet remaining flexible enough to allow for 
life's changing pattern . 
./ Analyzing the expenditure of time in your life. Minimize or 
eliminate unproductive time; maximize or add productive, 
balanced activities . 
./ Rewarding of self for sticking to a physically active, balanced 
schedule 
./ The inclusion of time in a weekly schedule for social support, 
exercise, stress-control activities, adequate sleep, constructive 
labor, recreation, leisure, and relaxation . 
./ Organizing your life to ensure all human needs for a balanced 
life are met, leaving nothing to chance . 
./ Recognizing the need for being single-minded, determined, and 
committed to personal growth, health, and high self-esteem. 
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Exercisin1 in the Elements 
Exercising in the heat 
As the temperature increases, special precautions should be taken when exercising 
outdoors. There can be serious adverse effects to exercising in the heat if certain risks 
are not taken into consideration. These risks include but are not limited to: 
• Dehydration 
• Sunburn 
• Heat cramps, heat exhaustion, and heat stroke 
By being sensible, you can avoid heat related injuries and have an enjoyable outdoor 
exercise bout. 
When preparing to exercise outdoors on a hot, sunny day: 
• Wear l ight-weight, l ight-colored clothing 
• Wear plenty of sunscreen on both exposed and unexposed skin 
• Wear sunglasses that block 90 to I 00 percent of the sun's UV rays 
• Wear a hat to protect the top of your head from sun damage 
• Drink plenty of water (approximately 96 ounces of water per day and add 24 to 
48 ounces for every hour of exercise. 
• Walk with a buddy in case you experience any heat illness 
• Avoid the hottest part of the day 
• Carry a cel l phone if possible 
Exercising in the cold 
Exercising in the cold presents its own concerns. To avoid cold weather related 
injuries: 
• Exercise indoors 
• Dress in layers, don't forget the hat and gloves 
• Start slow with an extended warm-up 
• Be aware of sl ippery surfaces 
• Be aware of wind chill 
• Drink plenty of fluids, cold air has a drying effect which can increase dehydration 
• Exercise with a buddy for safety 
• Carry a cell phone if possible 
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Goal Setting 
When setting your personal fitness goals, make sure they are 
S.M.AR.T. 
Specifi.c: A specific goal has a much greater chance of being accomplished 
than a general goal. Identify exactly what you want to accomplish. For example, 
"I want to walk 10,000 steps/ day for the next 4 weeks" or "I want to lose 5 
pounds in the next 4 weeks." 
Measurable: Establish criteria for measuring progress toward each goal you 
set. When you measure your progress, you stay on track! To determine if your 
goal is measurable, ask questions such as ... . . . How much? How many? How will I 
know when it is accomplished? If you can't measure it, you can't manage it. 
Attainable: When you identify goals that are most important to you, you 
begin to figure out ways you can make them come true. A goal needs to challenge 
you slightly so you feel you can do it and it will need a real commitment from you. 
For example, if you aim to run a marathon next month, this is not attainable, but 
walking 2 miles per day probably is. 
Realistic: Do not confuse realistic with easy! Realistic simply means that the 
goal is within the availability of resources, knowledge and time. 
Time-oriented: Set a timeframe for the goal: for next week, in three months, 
by fifth grade. Putting an end point on your goal gives you a clear target to work 
towards. If you don't set a time, the commitment is too vague. It tends not to 
happen because you feel you can start at any time. Without a time limit, there's 
no urgency to start taking action now. 
What is your specific goal? __________________ _ 
How will you measure your progress? _______________ _ 
What is your timeline for reaching your goal? ____________ _ 
Is this an attainable and realistic goal for you? ________ _ 
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